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**t;i(nE31£WO»fi«fi*iftK:J:»)*i:*, i^ffiiRM 

t5IS^M»RMO^f6*ffiiE-r 0. 2 Arms 

* T*<D££ffilK^£r 0 . 0 7 A r m s UTFMflEnJB&^ifc 
3 c i: ® t: -T 3 ft e -y * 7 -y X=gg 0 

0. 5Arms$T©WM0. 07A rmsOT 

ft* ffit 5S«w*©am§s«%fl- l Tit m ms±\c mt 

«-e*fc«X0««iU>X*^tr*3ttJt*JK4:, tufBftfit 

«8Ea**)Sp 6 os»«*s Jt-r -s ft i603tt*a» a * 
*-f *>ftt? -y * r y xsar-feo r . 

i: 7" yX««o 

[IS^5] ftMfc, iMEftWA»6tB»SnfcftJK* 

3«*fci&©»toU:>X**<J*ftft#3Ri:, itufBftlf 

«Ea«f*ft» 6 ©km ft*§ftf « fci6©ft&£fi§§ t * 
*t « ft e v * r y ymmv £ o r, 

IOIE3ttWfcWIE«*U>Xi:©Mfc, ttt5ftK<D%£& 

ft* i8fBH!«i*©a0^a«^^ bTit^iegffi±tc*jt 
ttztztbvnmi'i'Xtttsfkmrt^Jkt. wist* 
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2 

l3IB5t©fciilfB««!lU>XfcOBat. SigSgfktCigB 
L T luf Eiflftft^ T'^^-T & **Eit2it©a»j£*if IEtT 
£ #S^att C fc^S t-TSfttfy^T'-y Xgg„ 

[is*3i7] jtask, fufEft^effis^nfcftisfc 
ft* ?8ie^!s#©aB^»s^jY t r it ^ie^®±tc mft 

«-&*fc»0«WU>X«r&trttott3t*3Kfc» MIE3W» 
ffif Eilfgttfr 6 ©K#4ft ££ft"f * *<D3ttttffl» * 
*rr*fttfy ^TyXWCfcoT, 
l3Se5t©fcStJa5*f^lU>Xi:©Ht» AuieftHcD5€Si& 

* Mtt k T S ft fef -y * T >y Xgfio 

tt>l®.<DtEUyXt'P%:<tt>l &<Dfl\s>X 

©V^f ftfrfcfEicOft fcf «y * 7 -y X^So 

[|S*^9] SufE^®&M©s:K)£*iiiE-r3#i8t±, 

20 t, lft<DftU>X«:-&atft©®ST*l«:WrSftU>X 
S¥i:£*iU tfe^©-^cDL'>XP{i:7 , dfa7?(R] 

«^ i nm. 7 ©v^-rti^fcE«ojttf -y ^ r v -xmUo 

ti> ^*SSfc-rci:«rRpafrsSg^8tcfE«©?t 

fc?-y^T-yX^Mo 

v d P > v d N 

v d P : mttls>X*<£isl£lEl>>X<Ddm<DTv^ 
30 ®L<DWt% 

v d N : Suf5ftU>X*#t?±ftU>X£Ddi®©r-y^ 

If-y^T-yX^fio 
v d P> v d N 

v d P : Bul5IEb>X^ty^]Eb>X<Ddi®0DT-y^ 

40 v d N : mEM.U>'X^tS±M.U>X<D6m(OT'y^. 

[StSl2] BufBvdPttJIBvdN 
tCtZftmt?zm?mi 0lc:fBK^tf-y<7T-yX 

v d P > 5 5 
v d N < 3 5 

im&m 1 3 ] suf2 vdPttuf2vdN &$&l%:ffift 
•TC m t?Z m>m l ltlBKOTtlf-y^T-yX 

JO v d P > 5 5 



3 

v d N<3 5 

Ad • I f P/f N I /A v d^O. 0 5 

A d : 1««©EBXttS£*<Rl1i6fcffiR© 1 ooftifSS 
IBa&ft<D 1 o©iraieaffifcttLTll!»DfE8XU:« 
^*ff^ROW1BRl»BII6«>»«l« (mm) 
f P : mslEU>Xm(Om^Sm (mm) (fc«U tu 
8EiEU>X8PK:ig|ffffi*«l*TV''*«^fc»4, JR9r'<7 
-fc@tf/<7- 

f N : ttBftU^XS©«USt!0§ (mm) (fc£U W 

A v d : MIBiEU^XSfatfWISJlUvXSff, IEl/> 
X<D 7 v ^$L<r)m*:m £fkU>X<DTv ~<ft0*/JMi 
©M 

xiii3t mmoft vvfTv -xmWo 

Ad - I f P/fNl/AvdgO. 05 

A d : 1f ffltDfESXaif £tf RJfilfcftjg® 1 OCDftlfSfi 
E««t(*0 1 o©«*Kaffifc»bTflMH©eaXttS 
i*S5B©IWERl«lS*0»tt« (mm) 
f P : MKiEU:vXS¥<9*if0&SB» (mm) (fcTSU 13 
IBIEU>Xi¥fc0^ffi*flSa.T^Sl§-g-fc:«, > ESr/<7 

- £ mmw- £ *&t>&rc±#<DM&mm.) 

f N : iti&n.l>>Xm<D1&&3m (mm) (fc7£U M 
iEjEU>Xg¥fclimffi*«iSS.TV^Si&&ti:«:, KSt/W 

A v d : *MEmu>XSatfiWEftU->X»it>, lEl^ 
X©7 y ^$k(Dm±m £ ft U">X<D7 y ^<»0«/JM»fc 

©i 

1 6 3 WfEtt tf * * 7 y X^M«, < £ 

£*&m£?zn#m 

l 7 ] ilufBft VvtTv XSStt, < i: 



(3) 1f Hfl 2002-82280 

xmir s km v>3mm?£ x set £?z m&m 
cis*^ i 8 3 ituieft*? -v * z >y xgB«, )tit ais 

"K tulB^%lL'>'XtAI4-r-5) 1 6^(D^t!(g*^^SC 
fc^^ttfc-r-5li*«8, 1 0Xt± 1 2lcfBiE©7tlf-y 
*7-yX^fio 

[Md&S 1 9 3 iiufBft \£ v * 7 -y XSBfi, ftlffBiB 

^ nrcftmmmmmctt lth fscotBastf/x 
isaa tc ■=£ n^n*)"65 ©if ffii sas t js c 

20 T, SuI5^L^>'XtAI#-rS7 , ^O^S^^S<l 
i:^?Si:-r^ii^9, 1 K l 37bSl 5©^-fn 

[is^^ 203 tuts 2 aa©)'6ii^fBa^^©^B^a 

ffiJS^r^n^na, b (a<b) £Ltc£%, tufB^W 
««JPa ©Wfll«aEa«M*OflHBEaffilc»LTflHH* 

a»*ofli«SE»ffi t w LT«««riaixttii*-r * is 

ck t) feltfBftU'>Xi:t3fBIEU>XCiHBI«rliSPS-&S 

30 Ho 

[ira&B 21] hUib 2 wsmomn mtmmwvmvm 

SP^n^tia. b (a<b) £htz£*. bTjIBS^ 

§fiax«n£f sigEti. HufB^a«i?bco7 I eii^iB 
aaf*o*«E»ffic»bTiii«*iH»xi4if*-r*iB 
* t) feiaiBftb^xgf fctaiEiEu^xsfoHPa^iiiin* 

^0 ^r, BijfBiEU'VX^r^tyjEb^X^tHiJfBftl'VX^r-g- 

MttSSf^l 6, 1 8Xfi2 0{clB«O)ttr-v^ 
T-yX^Bo 
I f P/f N I ^ 1 . 3 

f P :«JIBjEl'>X»0*IUMai (fcfcL. tuI3iElx> 
X8P»Clsl»Tffi«rlS^TV>SS-&K(±, SSf/^-tlHlgf 
^V- 1 *^fr^fc£tt<D«U£iiBSI) 
f N :tufBftb>Xff©^^H (/fcfcU SufBftU> 
50 X»tEI»fB5*ffllATV^*«*fc:a:, ®Sf^y-f:lHl«f 



5 

17. 19X1*21 \ctm<Dft,¥ -y 57-y X^fio 
I fP/fN 1^1.3 

f P : MEIEU^X&oauSEB (fcfcL, buISIEU-> 
f N : iHEftl'>XS©»tfSffi* (fc«U iWBJiU:/ 

V X^Bo 

[ii*^2 5] mttwsmmz. jt«2. out©** 

4 <!0V»-f n^fcBE*03ttVf -y ^77 X^Bo 

tvrtt#fciaR©3te v * 7 -y xsb. 

£*&&£? %>m#m87bm2 1 ©v«-yttfrfcK«©3t 

e<j/*7-yXgB„ 

[|f^2 9] ttlBRmBXC!)^«:< fcfc 1 BlClM* 
ffiSrffT £ C i: £ ■? % 2 7 fc IdttOft tf -y 

[11*^3 1] ffiEi*ffi>K;S©£I&**liiE-r*#« 

v^ci: ^tifti i: "f 8 Jill 3 0 cDi^-f nfr 
i&cDftlf-y^T-yXliBo 

[IS*^3 2] WE»ffi«Rao*»*»iE-r*#a 
tt, fffSElft©IEU>X£tuf2ltt©Al'>Xfcfre>8l 

fcffi«©« tf >y * r -y XSB«, 

im^m. 3 3 ] fluf essffiUxsosis^iiE-r s #s 

«r$t* C £ *&&£■?%> 8 TbS 3 2£DV^n*HC 



(4) £f§fl 2002-82280 

« mim 1 Tbs 7 cov>-rn^tciee<07t e <y ^ 7 >y x 

% ^ ft tr >y * 7 v ygiT-So t, 
io ^-r*^ffiiRS©^fi!ikiuf5i<f%iu>x-?^-rs<tt 

±feiRS 4#S*«tJ fc C £ ttft®. £^%K 

tf-y^T>yX^»o 

[M:ft& 3 6 ] HufS^®UXM©^lbi:taiB«a±feiRS 
k%ttiE-rs#att> kfe 1 fc<DIEl'>Xi:'>fc 

lftOAl^Xi:^^ i: 
fti&Ta ft fcg» rHH& RlftR* i: o TV^S c k IS 
k -T 5!B*S 3 5 lc I BtcCDft e -y ^ 7 >y X^Bo 
[H*^ 3 7 ] fiul S^ffiUXMO^Si i: Mfgtt±feilSHI 

20 *mir%iEls>Xm£. ltfccOftt^X^r^ftcDffiST 

u^x^ttTtw^i^teSftBifiEftBri&aiRkftoT^* 

c i: -T 3 5 KIEKOTt t? v f 7 » X« 

Bo 

[i*«3 8] • lufB^MitXMOgSj £ Buf3¥fi±feiRM 

M3 6 fcS2«©7fc tf -y ^7 T v X^Bo 
v d P> v dN 

50 v d P : luf5iEU>X^t?±IEl^>'X©d^OT'y^ 
v d N : Hufdmi^>X^tf^ftP>X^>d^<07'>y'< 

i:*«iE-«-*#ati, &.&&mtt*c.k.*&wifr&n 

f«3 7 icf S*©7t tT -y ^7 T -y X^Bo 
v d P> v d N 

v d P : tuieiEU'>X«r#ty^iElx->'X<Dd^c07'>y^ 

v d N : SuldmL->'X«:#tf±ftU'^XcDd^<DT>y^ 

t»*9| 4 0] hub5 v d P £ MfB v d N tfZnttffitz 
t c £ Z mm £ -T 5 IS*^ 3 8 ic tm <Dft tf -y ^ T -y X 
SBo 

v d P > 5 5 
v dN<3 5 

[R 41] Suf 2 v dPt MIE v d N.tf&£*Mfe 
-rcfc*»«k-r*BI*5(3 9 [2 1] tcO&tDTte-y 
50 ^T-yXSBo 
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v d P> 5 5 
v dN<3 5 

m&m4 2] mmw&m<D&m£m?M±&w.m 

fc*«IE-rs#a&, fufEIEb>XS:#trIE b>XI¥i: 

jZtf&AL-tZCt 2>m-&m3 6. 3 8Xti4 

0 tclE*©7 l dtf <y ^ T •> X^Mo 

Ad - I f P/fNl/AvdSO. 05 

id : it ?g<£>fe®xaif £tfpJt£&em<o i -zxoytmm 
tmm#<?> i o©tii«iE»ffiKttLT««©iEH«a:B 

*aiE-r*¥ao] ^iwimmo^mm (mm) 

f P : WEjEU>X»<0«USlffilHI (mm) (fcfcU «3 
KiEl'>X»Mcia8T]E*fll*.TV'»**^fctt, Jffl»'<!7 

f N : WKftb^XSoauSlHai (mm) (ftSU M 
EiEU>'X»fe:|5iSfffi*fl|ATV''*«^Ka, J3«p><!7 

A v d : t<rt5jEl^>X»arflW5ftl^>X»if , IEP> 
n^H 3 7, 39X«41 CEttOJttf v i>T"J Xg 

Mo 

Ad - I f P/fNl/AvdSO. 05 

A d : 'if «©IEOX«?f £#RllSEftGE*© 1 ~OCD?tm fl 

£*fT3»©t0fEBI»«IR©»aMI (mm) 
f P : fu!BIEU>X3e£>£Ui£iS§KI (mm) (fcJSU It 
ISiEU>X^KIlST[B*filiLTVSlt^t«. SSf^y 
-irI@]»f/^r7-i:«r-&*3-a-fc±«:(O^S§Si) 
f N : nfg|IU>X«OjlkjMaB (mm) (fcSU It 
IEiEU>XSfC|lltfTffi*<iATVS^lc:f±, SflT/W 
- l!SrM!7— i: £-&fc : tiXc£f*<£>&j5SBK) 
A v d : WEEU'^XSPatfKJISftU'^XStf, iEl^> 

<om 

ISISftU^X^tf a U>XSft*^^fiKL 3fc 

0 lcfe«<D7 1 dtf >y * 7" -y X^Bo 
Ad • I f P/fN I <0. 50 

A d : 1»«<DE»Xti»£tf RJH&ftff*© 1 oojtflMB 

**ff5BOWIB5I»H3lSO»»« (mm) 



(5) ^2 002-8 2 2 80 

f P : IWEiEU>X8f<D«U£re* (mm) (fcfcU it 

feiEi'>Xg¥»ciHigr®£:<i;iT<^*ii-&ica, jg#r/<»7 

f N iMEftl/y^fOAftBI (mm) (fcfcU 10 
A v d : ItlEjEU^XWRtrtWEAUVXlMt^ 

x© 7 v ^gwrnxm £ ft \y >X(0 7 v ^om^m £ 

tZttJE? *3M£a, 2lj£.tf!$.xL? &££*<&&£?& 
7, 3 9. 4 1 7bM4 3 OV^-rn*HCfSe©)t 
tf-y^T<yX^Mo 
Ad • I f P/fN 1^0. 5 0 
fcf£U 

A d : if ««Dl2SXttlf flWRJIfefcffift© l OOJtllNB 

fe*ff^B<DS9S5Rr»Bil60»i» (mm) 
f P : mdJE^>Xm<om^Sm (mm) CfeJ£U"fl) 

f N :«JffiftU>X«fO*Mt80t (mm) (fc/SU It 
IEIE^:xXi¥fciH]ffiffi*«S*TV^*i§£fc:a, SSf^>7 

A v d : HufSIEL'^XPStfBidSftV'^XSff > iEU-^ 
X© T v ^$L<Dm±m £ ft b > X© 7 v ^»©«/Jvfit £ 
(DM 

[H5R314 63 SulB3tVi^^XyX^««, £ 

luf 23*ffi«K2©83» k tttKtt±feiR*i £ je*- * 

MGtttt >XK AWT *JttJlioa«***A * c k 
^Sii:-r*»^3 6, 3 8X»4 OtcfEKOJtlf * 

4 7 ] fOISft \£y$7y X^Bti, < k 

«, aw*«ip« , sv-'»c a**** < k 1 2 s^to)tif 

^®k-r*lS*ia3 7. 3 9. 4 17bS4 5«ov^-rn^ 
Cii^4 8] t5f2)te-y*X«yXSSa. KfeWR 

mmftvmww & e intc mw&& £ msssam 

50 MI5SiffiiRaoSl!i4:Wett±fe«RiSfc*»iE-«-*#a 
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X« 4 0 let Zmoft 7mw.o 
m$V£ 4 9 ] tuieTt VytTy XSB&, Jt1f $BfE 

agtttossmfr ?>)ntc agists hwk euji t tm®. 

©Jgf&g£S*£ci:£4fafc^&fi;£JS3 7. 3 9, 
4 17bS4 5©V^ftfrf::fEK©7 , Gt?>y<7T-yXgBo 

c«*s so] huie 2 mmvxm m mmwommm 

mmZZtl^tla. b (a<b) £Ltzt%. mZMW 

M&m a <omn mm.uw<om rnxmrn^ vrmmtt 

* K> &iuKAU>XfcMfEjEU>X©SPS*«;&n£-fr3 
C fc*ttttfc-r«tt&g(4 6 tiaROJtttf v f7? XS 

Bo 

fiS^fnfna, b (a<b) fcL/cfc^. tufEiiHJl 

wm a ©7^11 fsiea^i*«it fsiESBfc^LTit 

««Cfc€1$«kt5«|#a4 7tcfE^©7 ! ee-y^7'>y 

[ W*^ 5 2 ] bus EJSffiiRM©^!!) i: tufiEfA±feiRM 
k*ttIE*-*¥®*, HufEIEl-^X^triEl^XPi: 
ISfEmU'>X«r#4ymV'>XSff:^e.«J52Lfc«^ ^ 
S«rMfc-rcfc*«Fai:-r*ffll*«4 6, 4 8X(i5 0 
fcl ES£©ft \Zv$Ty Xi£B„ 

I f P/fN I > 1.. 3 
fetch, 

f P : S5«3IEU>X»©Ji*USUe* (fcfcU HtifEiEU^ 
X»fclIlSrffi*:ffllS.TV*«dte:H:, JSSf-'W-fclsWf 

f N : l«jfEftU>XSf©^iSJ8l (fc£U tMEftUO' 
X»fcESfffi*«*.TV'»***fc:tt, aST/^y-fclHlST 
,< v _ ££t>#;fc±f*©«u£S§!§t) 

[is*^5 3] ^s*»ft"rcfc*wai:"r*«i*H 

4 7. 4 9 XJi 5 1 }CfEtt©7ttf -y XSBo 
I f P/fN | £ 1. 3 

f p : tis&mis>xm<Di&&mm cremv, ttjiBiEu^ 

X»fclHl8Tffi«:ffll*.TV'»S»dfc«:, JB9?'V7— fcBfflr 



(6) ^2002-8 2 2 80 

70 

XS»c(Hi4jTffi«r<i^TV^*&&k:fi, SSf-'W-fctslSf 
/W-fc £^fc^/c£<*©^fu£S§&) 
[IS*^ 5 4 ] SJlffiiKSO^ICfSUTflOiraf&SX 

7>yXSBo 

HIS* 5 5] 8tlERl»S*{i> itS 2. 0«T©» 

5 4 ©v>-rn*^cfEtt©jttr v ^T>yXSBo 

70 5 6] bSIEjE \s >XRtft3E A >X©'>£ 

<fcfe-73(i> X^X^"y*#afre.Jgj££nT^3C 
t*Wttf*fll*J(3 6 7bS5 5 ©V^f* tlfrfcE^© 
ftfcf-y^T-yXgBo 
[ii*^5 7] BufERlttSlg», X5*?">y**m^ 
&JB*«tiTVSC fc*W«fc-r*W*«3 67bS5 5 
©i^-f tifr{cE«©7fckf -y * T v X^B* 

< t i>-Jjl±, 'piS. < £ fe— 7j Offitelf 3*ffi%*TT S C 
i: 3 6J!jS5 7 ©v^ti^lcES© 

20 fttT-y^T-yX^Bo 

[m&gt 5 9 ] mm§hmm<o'p%: <tti skip* 

Wftfr tlT^&C £*&&£? Z>mJZm3 67b 
m.5 9©v^-rn*>lcEffi©^tf«y^T<yX^Bo 

iO T, mt£ 3 mmt^SrtgBSIJa^S 5 %JW±1?feS 

tf83^&jBjasnTv^cfc*wai:"r*«*3i3 67b 

16 OOV^-rnAHCfE^T^kf-y^T-yX^Bo 
[ MsfciJ! 6 2 ] tulE^MiKII©^») £ iulE$4±fei&M 
k«r«IE-r*#aH:> ttlE 1 tfcOJEl^XfciififE 1 «f© 
ai^>Xi:^&«lfiK5nfcc; 4:^afr*US^3 6 
71S6 l©v^-rn*Hc|ES©^lf>y^T-yX»Bo 

[n^n 6 3 ] m mmvsL&vmh t suEi4±feiixM 

i:*MiE-r*¥att, !*W«OIll#f*jfi****lHlSriB 
*B*fc3tt^JR?**trci:*«pafc-i-*lll«5l3 67i 
40 S62 ©V>-rn*HcfEK©3ttr <y ^ T <y XSfio 

[R^l 6 4 ] tij|Ei*SiRM©ai6i: MIEIft±feiRM 

[9*56 5] HtjfE^MiRM©^»i:iufElfi±feiKM 
i:^tiiE-r?.^a«, BufE^%lL'>X©tt±feiRa^S 
IE-rs«ffi«riSAft*>y XU ^^Lx>X%W-TS<l £* 

[ss*^6 6] wsvi<omim&&rt*&fmi£m 
so Arzyt&mttft-t&c £*<&&£■? ■*nao*.m&e 
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xl £*<&&£■? zm&me 6 icfe«<D7 i 6tr^^7'-y -fm. 

Bo 

6 8] rndtttoisyzte. 'p& < t i ®# 

5. 0<fD/f^40. 0 

f D :ME^U>X^BuE[s]J/T4i^<J>b = b2h 2 + 

b« h« + be h«+ tc<t t)«*Sn*3t«S36BBaT 

gtb/c (C CT\ h(±7ttt*>e.©«5 (mm) T*&?K 

b2, b4, be, U2^, 4^ 6^, <Z> 

fD=l/(-Z- 
b 2 ) »rj;»)^g5ns, tttfE«»U>XOiaEia»f«l 

f : mmtt®\'>x<o®mw-tmd.tt ! ®i'>x<Dm 
nf±, — i , orih-i ^ss^-f s<fc-3« 

x^ty^Ai^xo^n^n^z^atf 4 o. ok 

ty^IEb>Xc0^n^ncDT-y^ia^7 0. 0OT« 
5V^(i, HufeftU>X%-£«y£fib>X©-€-tt ; ?tl<E>7' 

6 JbS 6 3 ^n*>(cfEK<0Jt If v i? 7 <y X^Bo 
[fi;£3S7 2] mifE^cSiRMco^ii^ffljE-r^^S 
fuEft®©fSISSgKfctt*&tt^ , 7-;&P 1 t 
L, fuISIISSSJ; t) 1 0 n mJS^ifcgKfetfSjfitt^ 
9-SrP 2tL HulESIffiffiSJ: Dl On mgVjfcgk: 

t t -r s iraa 7 o tc t tf * t »y zfm. 

Ho 

P 2<P 1<P 3 



(7) *$§8 2002-82280 

^y— ;&p 1 £U luE5£^2£S«fc D 1 OnmMI 

{csott^aifi^y-^rP 2fcu tuEfig&s<fcD 1 o 

P 2<P KP3 

s*8iwj-r s «A&&*i-r s c t t -r s fi^^i 3 

3, 6 3, 6 6 7bmi 3(D^-Ti\Mctm(09t\f-y^y 
V X2£fio 

tiS^7 5] §ijf2[eI#T®tt, WSB3t»0«»Kfi3^ 
7 a -ij xtfm < * 5 J: 3 ft»fi«f tt*«rr 3 c i; * w 

ISi:-r«>ii5l<^3 3, 6 3, 6 6 7bS7 4© V^n*HC 

cii^7 6] iat5iiisf®f±> Mizxmomm&mtfi 

%m-?Z>Zt*m®Lk.?Z>&3&M3 3, 6 3, 6 67bS 

CW#^7 7] mME3tWttx «««*A lO^Sfca 
jl&S A 2 (A 1 < A 2 ) ©ftSC^©^ <fcfe2 

$S!E^ffi C ^ LT« If «OfES S fc « Wfelc^* S5I3 
30 »»U>XO««lOfifr3£l«P»rt-P*®iRSl0. 07 A 
1 r m s ttTO*W«IO'i6T*, SufE^3S®5 A 2 ©)t 
iH*>f>ttiM$nfcm2cD^«r, gSMIt 2 (t 1 
^ t 2) £T)m2CD7 , eif^fEii!«^1f^lE^®^*tL 

r, if^ofs®sfct±w4tc^*BufE« ! ai'^x©# 

WomSBBPRrtTftffiiMlO. 0 7 A 2 r m s &TF<D 

v ^-T n*^ (c f E^tO^ e >y ^ 7 XSBc 
[SS*^ 7 8 ] Mffl£KOIil8r«l3fi% « B«r 

CW*9I7 93 WIE3tt*JlS?OWIElHl*fffiH:, WES! 

^®sa ioji£jgA^ma*snfcKJE^i©jt^*. s 

Wmmm t l ©SB l 03t««E8«(*:Ofll«l2Sffifc:» 

lt, «*ofeasfc«iiftteig«ftiWffi«»u>xo 

«WOBf^BHP»rt"P»ffi'Rao. 0 7 A 1 r m s 
©«ttfC«3tP*, tuESIilffiSA 2 (A 1<A2) <D 

( t 1 < t 2) ©Sg2 0ft1f$SEfl&f*<DlffgE»Wi: 

so <Dmw<Dmj£mn&?i?fcMi&mo. 0 7 A 2 r m s JSt 



-7- 



13 

Mo 

mmm 8 o ] Buiefg i coyimmmm#<Dffimm 
w^u^xo^fflsicm^Bgna^rNA i itfESfi2 

<0lf*SIE§l&f*©1li?S!Eilffil;:*fLT. Bul2^«ffi5A 

2 oyemfr h tarn z titz mum z ©ftm las n is©! e 

MNA2 (NA1>NA2) £:Lfci:#, 
buIEt'c^II? cDfijfElHlSTffifi, fulEf^ffiS A 2 
fr&ffi&SnfctuKM 2 fufEU 2 Oftlf *8iE 

@{gf*<Dlf$EiES*ffiK*fLTffifENA 1 rtT'&ffii&M 
0. 07 A 2 rmstt±©:|^T?*ft2r-&*tfc%«« 
t "T 3 7 9 tc IE® Of EKO?t tf V * 7 ^Sio 

C fc*«Fak-r*»*a7 8 71M8 0©^ftl*tE« 

8 2 ] Mis*** u >xa, < t «> i stf 

W«fc-r*»*R8 lfcfEKOfttf-f^TvXgS. 
0. 5< (f 1/vd) • fDl^lO. 0 

f i : imzttto\s>x<Dmm>w-tmittVBU>x<D 

>X£(*©tliI53SlKS* A 1 lc&(*S*lu£ENI (mm) 

v d : WIS9*I/VXOdi©77'« 

f D 1 : tufE^t^U^XcDBulElHlSf^Ji^r^ b = b2 h 2 

+ b« h 4 + b6h 6 + te*0S«sn*«B«H» 

T'gL/: (CCX\ httJttt*->P>0«* (mm) T'ifc 

0, b2, b4, be, (*2^ 4^ 6<ft, 

••■©JtBS«H»«»1?**) £2, fD=l/(-2- 
bz) tc^tJ^g^n-S, auIE3t^lU>X©tul5l§ItfT«8 
3fi<D*{CJ:5SufESIii»5A llcisVZm&EM (m 
m) 

Mft&S 8 3 ] fulEtt^ U >X«, < i: fe 1 ffitf 

-2 5. 0^ (bs/A 1) ^0. 0 
fcffU 

b2 : ««E««»U>X©IIMElHlSf«|jfi*<P b- b« h* + 

b4 h 4 + beh 6 + teiOS«Sti43ttI8S6H»-e 

mVtc (CCT\ h fcOBIS (mm) T&D, 
b2> b«, be, #2^ 4&, <D 

% 

A 1 : tdfESagiKSA 1 (mm) 



(8) 4$§U 2002-82280 

jbM8 3otN-rnA^ciE^7 , etr-y^y-yX^o 

S«SflBK:«/hg»LfclH»!:, MK»»H'X©/<? * 
7 * x 3S < & 3 «fc ■? ftiS«»tt**-r * c t 

*>K:fESc<0tt £ >y * 7 X^M„ 

8 7 3 IMBftfe b>Xfi, '>£ < i: *> l ® 

mvm i (DgfiftRzsmmwz2<D&im. mwmi&& 1 2 
( 1 1< 1 2) com2(oytmmimmw<Dmmmmc 

M L T1I IHOI E^ $ fc fiff^fr 5 C t "T? # 3 £ 5 lc 
bu f 23tt*fr & OJtSE ^^Tt BltlT- &2>c£tt<&m£-t2> 

[t«5R^88] «lffi«»U>X8» '>4<tfeli 

5. '>^< fcfcJllOf», |g2<DSP#Rt>-Jg3<Dg|5# 
SulE^ 1 ©gI55i-Rt>*tijIEm3©gP^{i, fOIEJit 1 O^lf 

HufBm 1 Ogp^RD'HulEil 2 (OgB^fi, tufEU 2 <03t1f 

40 <07 , d^^*7 , 6RltgT'SSCi:^mi:-r5ti^7 7tc 
IESB©3t -y ^ 7 >y X^Bo 
[SS*^8 9] m&iVai<>Xoyprj;< i ®»c, 
JSST(¥fflK:J:D7J»JtaJ*kffl (k>4) <D^«cD« 

u mz, , mk%3it-?%) tc^fij-rs 

hSIEM 1 tDftH^fEiS&mcttLTH^fES&tf/S 
50 iESl&lfmk^^&ffiiRMOiSffiilKM^fiO. 0 
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5A1rmsWT ( A 1 

iufeJ*S2£l^LI*S (k-1) ftS*©?^ '>fc<fcfe2 
OCD7t^(±^ tl^tU huI5^ 1 RXSm k )fc}£;b*0< Sit 

ess i ojtfliaiSEaaftfcW-rsiSaiiBPftrt^a^iir 

iKStfSffmiAl (mifflttSaSfC, 1 = 1. 2, • • 
• • • •. k) fc**eifc«r^ak-r*W*9l7 7KE 

[M&H 9 0 ] 101 Elf! 1 ©ft1I*BiE*S&&£Di§(!Bliffi 
it IS, 0. 6ram«TT'fe!3, fJIEMI 2 <Dftffi *8fE 
H«i*^SBJSS/¥ t 2«\ 0. 6mmtU:ffe9, M 
fEHSi£« A2(i, 6 0 0 n m«± 8 0 0 n m«TOi 

#©J*B51RSJ£#* S A K 5 ^St/ 7 ^Rtf 9 ^cDI* 
ffiiRSj«»OSj* S A 2 L fci: **&StfcT c £: 
*1t«i:-r*«*5l 1 7bM9 OOVvfnfrEEKOitt* 

I S A 1/SA2 I > 1. 0 
ftftU 

S A 1 : iRSBBS* , yx;l'— (Zernike)Ol 

JSiCtBBBLfc t $© 3&<ommiRmi£ft 

S A 2 : iRSIS^yx/V-^ (Zernike)^ 
t ft t # © 5 ^O^ffiiRHfig^ i: 7 &©I#-§ 

^s*ffi*^-r*#aEW»^yX-pfe*c4:*«p«k-J-* 

trag i TbM 9 2 <D^-?i\mzmm<rm.v ? tr-yfrn 

Mo 

tmitm 9 4 3 MfeTftUti, < £ & 5 0 0 n ra« 
2£fio 

[fi^9 5] IWH«»U>XO«ffllMP»NAti, 
£:<£>0. 6 5 #±T**c *fll#3I 
1 7bS9 4 ©l,vrtt*»fcl5«©3fctf:y ^7 y X£tB 0 

[|«#«9 63 «M5««JU>X*<, JWToic%aift-r 
C i: *ttflt t f 3 1 71S 9 5 fCf m<D% M. v * T 

v Xjgfio 

1. 1 <d 1/f <3. 0 

ftftU 



(9) mm 2002-82280 

d 1 : $6±U>Xm (mm) 

f : m&tM<Q¥£M&miC*3ttZi&£&m (mm) (ft 

ft* l> msftytwicfzm&mtfm& s 

Bfe&&tfa^%aaaic:l3ttS*j££fe 
f:ftBuiEft%U>XtciHms%a*T^3i§-&fcti x B 

c«^9 7 3 iaiE*H*u>x#, 

fr6fl&aSftT^*cfc*1$«fc**ll:a&I"i7J£9 6 
©^-fnfrlciEK©)^ * 7 > X^Bo 
70 CIi*S9 8] ffllEtt'B&L'i'Xtf, mNgcfc&tfiO. 

Si«#^171)S9 7©v^-rn^tcfBig©7ttf-y^7*-yX 
gBo 

m&R 9 9 ] M85»«l HOC*±» «rtE3tt»0»»« 
gOTtfc^LT, P«3mm»c33tt5rtSPSjl^**8 5 

Bo 

[is*n ioo] gsaas i nm 9 9 ©v-m^tisa 
im&m ion n&m. 1 Jbm 9 9 ©vvftuwctEa 

©Jtttr v y X^Btcfflv^txfttufB^^>XT*s5 

[W*^ 102] '>* < i: t, 2 aa<o)tii«f2S»<* 
^ygiTSot, »a%fiA io3twt, itis^aa 

51 1 fcti^^S^^gA 2 (A 1<A 2) ©3t» 
i:, tufS?€liiSSA 1 ©«SS*>5m*t«nftm 1 <OJt5fe 

5 A 2c07 , 6^&£li^?tiftS2O)t^«r, affiiKV 
t 2 (t 1 S t 2) ©*!BS«*fl-LT»2©3fc««IB 
S«(*o« fgie©®± tc *)t$ « U' >X^r#ty* 
7t)t^^ £ . BuISm 1 S^gSI 2Si 2 03tflWIEflafi» 

1 . 1 l/f ^3. 0 
40 ftftU 

d 1 : $fi±b>X/P (mm) 

f : BufSfSSlg^A 1 ic«l^«ajftEIB (mm) (ftft 

tass^u^XfciHisfffi^aATvsii^-u:^ @ 

[i*«10 3] ttfllMn&NAIi, 0. 7 5tt±t? 

Xo 

ffi^.Tv^ci:*!Nf^i:-rsW^i 0 2Xtil 0 3tc 

50 %^(on%u>x 0 
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im&m 105] mz®mmi. mmmfem a i <o 
fm^hmM^ntcm^m 1 ©ttsfc*. totes 1 

$gIES&{*©«$SiEgSafc*fLT. IffS^fESSftfiif 
£»c i £Sg*tiifEtt1&U>X©&^ffiSI8Q&rtT-&ffi 
iRMO. 07 A 1 rmsWT<0«®T-*7tT-#. lutEf? 

IESH 2 coif $8!Eit^#©«$gfEiiffilc*f LT, 1JHBOIH 
if 3- ft »i 1 ^BaWEJt* U 2/X<D«W©ffi£WJP 
artTififfiUKS 0 . 0 7 A 2 r m s WTOttfflTCIWfri? 
* 5 £ 3 4 i&fi^ii^W-f 5Ct %«f* k f SflW&B 1 
0 4KIEK<Dtt*&lU>X> 

UM&gt i o 6 3 sui ejh i <oytm mmmumm we 

BIKSLT, HufE^ffiKSA 1 ©*tW*»6til«S*lfc 
miiEfSI 1 OJttJRfc: iSfiMROEaSftliH^tdESBam 
E««l'>XO»llOJ!fJEIBP»*NA 1 kU BufEJg 
2Olf^lEfiijS»c0lf^iegSlcMbT, iufE^&S 
A 2^7tif*>P.ai*t$nfcHufE^2£D7t^{ci:S'tf^© 

P^NA2 (NA 1 >NA2) tUif, 

busEIh1»t®«, flOGftattSA z <oytw.fr t>m&-£t\K. 
WXBSH 2 OJttJU*. HtifEM 2 OftW$BlEet&{*<0fli$B£ 
^ffitcftLTiufEN A 1 rtT&ffil&MO. 0 7 A 2 r m 
s«±0*«Tj|»t«**Cf:«rW«4:-r*W*3ll 0 
4XU10 5tcf2t£0*fSlUVXo 
[H*^ 10 7] HutEElSTffitiu BtjfE)tig£>f£3§?£g 

[tt*^l 0 8] tOIEIslSrMt*. MfET'dMOfitl&m 
Att AM fc IfehXIft LftBRfc WffiW* U J> * 

Stfc-rsIS^ 1 0 47bM 1 0 7 <DV>-rn*^cfEiE<0« 

[19*^1 0 9] IGlElslSrSfi, #5iEftjS<Df£JSiSS 
^fi«fiflflt«/^a» LftBttMEtt* U>Xo»ffiiR 
£*ftf iE^Sfc & 3 Jt 5 1&5fo\cmk* -S J*ffiiRMf#tt 
**-r*Cfc*W*fc-r*«i*9ll 0 4 7SS 1 0 8©^ 

-rn^t«B«o3*«iu>Xo 
VHt&A 110] t fc i mmmm<om^\y^ 

XT*feoT, *S*j||fc-rci:*Wflli:-r««*5li o 
275S1 0 9©V>fnA->»clEeo*f%»U>Xo 
0. 5^ (f 1/vd) • fDl^lO. 0 
ftft'U 

f 1 :BSr'V7-fcMK08r*36fc**@Sr><7— fc£ 
«t>«ftttlS3«lttS A 1 (mm) 
v d : UyXttn<Ddm<D7-y^& 
fDl :tutE(s]Sr^^<I>b = b2h 2 + b4h 4 + b6h 6 

+ ic&ojzm2nzye&mmgiT*m.i,rc (cc 

T\ h(±7tta*>e.<D?S« (mm) T'&tK ba^ b«. b 
6, It 2^, 4^ 0%KMHSI« 



(10) ^2002-82 2 80 

JS 

£StT-&3) k#s fD=l/(-2-b2) K«fc95gg 
^na, WIElHlSf«jgO*»cJ:*i(jie%S»SA Hcis 
t*««k£EJB (mm) 

[tt$9( ill] < k «> 1 E*^^ffiO#3El» 

27iMl 0 QtOV-rnAHclEffiOW'Klt'^'Xo 
- 2 5. 0^ (b2/A 1) ^0. 0 
ftftU 

b2 :B0IE[e]ST^^<I>b = b2h 2 + b<h 4 + b6h 6 + 

jo ic&*)7£mzin2>Kt&mm&T°mLrc (cct-, 

htiftttfr (mm) b2, b4, b6, 

(±2^ 4#, WdSSM&agfc&ifcT- 

&3) k£©*©2#©} l £KM§8gtffc8t 
A 1 :8fffEf?fii&gA 1 (mm) 

[S§3&Bl 12] Wm^M<Do^>. 3%L<DHWBlMf8. 

S A U 5 7 XRZf 9 &<03*®»KMfiSi#<Dfn 
§SA2i:Lfttf > ^Sfcrffifc-rck^mk-rsfii 
jfcili 02JIS1 i i <D\,->-ftxfricmm<o5iVaUi<'Xo 

I SA1/SA2 I>1. 0 
20 ftftU 

S A 1 : it2MMSf«:^x;b^ (Zerriike) <0& 
^icmm Lft tt©3 ^tO^plRM^ 

S A 2 : iRMMSc^r^x^-^ (Zernike)O? 
«3«c SIB L ft k * «0 5 3K©I*ffiifcMfi£# k 7 3fc©3*ffi 
iRS)£#k 9 *<0I#ffiiR»«»kO 2 Sit*ncD¥73l8 

[fflti&g 113] k fe 1 ffifc, 3tttt«l*»6*0 

2nftftj££m^7 , d^fc:#f'J-f 5. 'M<t^lO 

jo tuies i ©gp»Rt;iGKm3ost!^fi> Hutsm i <oytm 

mzm i togp^si/tuiE^ 2 ogp^a, mie^ 2 oytm 
m mt&VKDmwseamtcii u t it * ft {±n*fe 

^rtf 3 C k A^T S * -5 IcMfEflS&S A 2 <DftW.fr e 

to^^*7 , 6°r^T-fe«.ck^mk-rsii^i o 2 

XU103 {ClEKO«!|%U>Xo 
[Mti&g 114] '>* < k fe 1 ®tc, JBSffTAlC J: 0 
40 AajftjfiSrkffl (k>4) <Dfi^tt£0)tm (CCT% 
fftiKI^P.^onffiOtcioi^oT, JllfC^ K ^2, • • • 

• • sgkttiRk-fs) K»«-r*«»«aaas»* 

ft(iS^*ft3«^»ctt, 

t3f5M i mswi kftMfr-o< seA*stficSK*3tj-5Kj 

ejR 1 SO'I k 3\£«0*ffiiRSI©«ffiiRilrt»»4 0 . 0 
5A1rmsUCF (Al<D)t^g) 
itufEI?!2&^LJg (k - 1) ^O^-S. kfe2 
JO ooftlfitt^ft^n, SSfE^ l RD^ k)'dm* < o< 2>M 
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ex i &^Lmkmi<ozn?n<Dym&<Dffi&cD&^ 

lRM#«5*£mi A1 (mifflBSat, 1 = 1, 2, • • 
k) k*«Cfc*W«k-rSBI*3ll 0 2X 

[ISaR^116] figfP»*^0. 5%WTT*65fl 

»*6»iasnTv>*cfc*w«k'r««i*jii o 27^ 

3mmfc:fctf3rtS2iB*tf 8 5%«±TSS«8ft>6 
JB**#iTv^ci:*W«k"r*lll*3«i 0 27bSi l 
6 OI/^-rtiA>tclBtt034%ll^>Xo 
[HI** 118] k fe-^OI^fSIOfl 

i/>x-efescfc*«F«fc-r*w**i 0 27bsi 17 

<0VvfnfrteE*O«»l'>Xo 

119] 1 M9 9 WfftfrfcE* 

(oytvvtTv xc mm rj#£t$> s c k *i$a k -r 

5«Sai 0 27^S1 1 8®^ftfrfcE*©*tftl'> 

Xo 

2 0] k£> \&<D]El<>>Xt'J>%:< 

IElx>X**ty£IEl'>XO*n*tt<07 r * "HStf 7 
0. OJKTfeSi/^i*8i2fiU>X«:-&ty^U>'X^ 

stak-ra £-ax*x/<;>^- 0 
aa*te*»*aii/<7-*p 1 tu iOE&£&s£ 

0 1 0 nm^V^fitcfe»S5fiWl/W-*P 2 £ U tu 

3^1 2 0fcIBKOlf-Ax*X^>^o 
P 2<P 1 <P 3 

uraot 122] wEiEi»fffitt. A^a^a^^m 

■«h*jii«u>XT^r*i»±ftiR«*«wj'r«« 
S6**tsck*«iaj:f*ii*ai 2oxtii 2 nc 

E«©e— Ax**/*:/^— 0 
[MAqil 2 3] WEIsHffffiH:. AW«**3ie««ra 

1 2 07}Sl 2 2 0V^n*^cEi80lf— Ax^X/^ 



(11) ^2002-82 2 80 

UMttHl 2 4] WEiSrltt, A»S«*3tt**tti 
*^*««0§HIS»«^«»««tea/h*»LfclR»c:. 
tii4*M EM S ti § HBtt U >X<D**®iiKM *flf jHFE k 

»ak-r*ii*jii 2 ot^si 2 3ov^t*ti»iceKo 

[1*2*9(1 2 5] tufSRJKg^fi> HA 2. OttTO 

«s<p6jBj«anTi^*ck*«fak-r*Ki*ai 20 

[1**9(1 2 6] WERl»e*tt. ^7Xf-;JS8 

^6JB*anT^*ck*»afc-r*»*«i 207^^ 

1 2 5 0V^tl*^EttOlf— Ax+X/^>^— o 
[S*3RJ« 12 7] ttE^mSiRO^ft < k fe 1 ffifc* 
»ffi*tt* c fc*Nfti:f 1 2 OttMl 2 6 

[IMtgil 2 8] IOBWIUEIRH:, M»«***0. 
.5%WTT**»S3b^5JB«snT^S<it*«Fai:-r 

susai 2 ojbMi 2 7<oi/^-rn3b^cEttotr— ax 

[M$9(l 2 9] MffiqlMBIStt. AK^^^TtiH^ 

#8 5%w±"e«s»»*6»«anT^sck*wa 

kfS«*ai 2 OJbMl 2 8 0l/^nfrlcEKOl£— 
Ax^X/^^-o 
HM&Bl 3 0] 75X^*»S**6JErt*ttTV^ 

«ci:*«F«i:tsiii*ai 2 2 4co^-rn^ 

[««« 131] < k fc l aHfc*3»H**"T a c 

30 fc*»ttt««i*ai 2 071S1 2 4, 1 3 0Wf 

[M$913 2] fiBftKrk^tfO. 5%ttT-CS6*» 

8^&jBj«*nT^sck*»ak-rsiii*3ii 2071 

I124> 130. 131 <0V^ftfrKlE»Olf--AX 

13 3] X*a**3WiO««([*03eii:» 

*»»/p6»J«*nTV^*ci:*wai:'r*»*«i 2 
071S12 4. 1 3 07SS1 3 2©Vvjrn*fcE«©tT 

*o -ax^x^v^o 

[»*3Sl3 4] !82R3B87bM3 3, 3 67}S6 30 

u^n^fcE«o3tiiy*7y^a«ic5im^«-eft*. 

Cfc«rWafra»*3Bl 2 07^M1 3 3^fft^E 
ISSoe-Ax^7;^^e 

[RqBOBMttlMin 

[000 1] 

»»U>Xatfir-Ax^/<>^-K:BBL, 1$ 
50 \Zy*7y?ikW. fi^hU>XBiV K-Ax«;<>jr 
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[0 0 0 2] 

#V\ t£*(9ft7 f ^X^&fc>*>rt1f?8feiI&#T*;&3 
CD P^hf-<x^) i:l§)ga<D;*;£ 
{k2^ft«£S©ft-r'i'X*T'£3D VD 
— t^^l-T^X^) cDgflf?#jiA,T-^£#, ifiv^jfe 

tffg^tiS. c<D<fc?&tt-r-i'X*;a: Lfc 
[0 0 0 3] 

u— yc^iSfi^^u^x^ssN A{b#0e>ftT< 

St. C D^DVDOC'fc^t&fcCDft^X^tCjftLT 

fit fsofsexiiS^^fla <fc 5 fciti^fiffifiou-— f 

t «* U V X<D<g N A t OSS* t>*£fr 6 * 3 ft *f * * 
[0004] *<D\ O^b- 9*— ftiiiUDfi!Mj&*<D«8>h 

^S^/J^ftK^O^CS^SOf^-AXfi 
• A/NA 2 (kttj*0!l5£», Ati&g, NAfiftfel^XO 

ttb— tf— ®Sififi4 0 0nmIS) <D«fc -5 *5§iffiB 
^j©SO*«V^0Ji^PiS^^-r?>« ! i%ll'>'X*%fflV^c 

&{kSrBfi <* fz tb ic W±feiR«©«liE*<Mil i: & 
[0 0 0 5] Efc, <f©SKfiffcfc««ll'>XO* 
N A{k©3g#£fc>^£^T^afk^3S'J&F.3g{;iu S 

TV^S^x^-y^b^Xli. iga^iSS^fkfcgttT 

oft. K»f^g{ttcJ;SJ*MiKM©^l!jT*fe, U-if- 
ftig<D$si£§<k i: U>X©KNA{k t -etc 

[0 0 0 6] tczt>\ flH8©K»X»iS£K:*fLT, 
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u-if (D&fcmitt mm i^x^n a {k<Dffl#^*>-e 
^g^-rs^ffif^DTtTVx^i:. sao^x^t 

<M&3o £ft. ^1t«(D7 , cv J -CX^tfcV''T^iS2n 
3 T'dlfitc M L T Sit 6 <0-r-r X £ a® <DflS# fc® 

t*ee3R<D^-r x^ tiiSEisfifajr^f < 

10 ScttaD, axh^dfcti^:$-(±SCi:*<, E. 
oay/^ hfcfttf-y*7-yXgH*\ ^mf^ft-r-f 

[0007] *ct, ma - msMYMKm 

[0 0 0 8] £ft, *&Wlt. ¥««cU-if<0*-K* 
[0 0 0 9] ^?»{C> *%B^{±, Itll/- *fi^NA 
[0 0 10] 

[^®^s?^-r?.fcft^#s] is^ncteKojtify 

(4. t fe 1 tfecD^X^-yi'W^P.^Sl^vX 

fiufB^2gi:B5fBM?aU'>Xfc©ratc, SS-3 
0 1~+ 8 5 X. ®a 5 %~ 9 0 %(D?£(D^mM{tlc-tt 

!&*\ «i*WKaiwr*cfc«'ta**. 

[001 1] ^ lOSBJtSfclWBWftUVXOIlBktt, 
BufE^l^>X^i65fec0i:U '&-dTMVhU>X(0 

[0012] fisi^Kiemoftfc^^ryygBtt:. 
50 «ffitt«A03t«i:. BtjfE^^e.mM^n/c^^ 
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«\ iufB^SiRli^^i&^ffijE-rs^Sfi, 0. 2 A r 
m s tT'O^ffiiRM^rO. 0 7 A r m s «Tlc*fIERJ!6 
T&3©T% M^t^e-^77/gIA^ffi^n51 

[0 0 13] «l*«3fc:IEK03tttJ*y*7'v^«tt, 
tOte^SlRSO^ib^MiE-rS^aa, 0. 5 Arms 
ZT'Ommtilg.* 0. 0 7 A r m s JGTF»c*SIERjB&T*a5 

coo 1 4] is^4tciBK<D7ttr-y^T-v7 F ^aa> 

[0 0 1 5] ¥ag#U— 1f-<D5Sfijfcgfc«± 1 0 nm 

warn*. %.K>mz 0 5 \zmm.<oyt £ * r * x« 

^•^T'^glT-S^T, tufS7 , eigi:HljfS«ai-'>X 

[0 0 16] sS««6tfS^O^kr-y^T-yXSMtt> 

v d P> v dN 
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[0 0 1 7] H^7tie^£D^e->^7-yX^M«. 

f *¥a*H»fcoT, mtfTte v >?t -y xsb# {$ 

20 [0018] lil5f?gi 8 Kf2«<D5fctf y * 7" y X^fi«, 
WEi*EiRI60S«i«r*jE-r*¥a</', 'M<i:tlft 
©IEL'>Xi:^< £t> lft©HU->Xt£r§-*. '>fc 

30 %>o 

[0019] &M<owmzm^ityt\zv*7v-7&m. 

©Ttag^fflv^cTtt! * 7 <y XSMT-fi> c n e>© 
T» lufBtt%U>X©B£ffi^ga^ISLfclg-&«, MI2 

So 

[0 0 2 0]IS^10, 1 ncf2«£D^tf>y^T<yX 

c 

(1) 
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vdN : ftfEMl'>X£^t?±AU>X<OdSg<D7'>y«'< 
[00 2 1] ±i£ (1) It. «LtfelKM<D*iIE ICH-T ' 
BLT, iiufEtt^L^X^Si&MtfgttLfc^Kfc 

[0 0 2 2] tuie^®iRII<D^E!j^iiE-r?.^ISfc*3^ 

sjEi^xtmi^x^^ms:. ±f« (i) *ffirz?& 
o icm&c tx\ Huie^b^XT'^-rsfeiss tit 

v d P> 5 5 
v d N< 3 5 

[00 2 5] ±S (2) , (3) ^rSfc-T *-5tC v StfE 
iE^>Xi:tufEft b>X(D7 7^SOSiW;t < 

[0 0 2 6] M:ftgl 4»ClE«<Dttl?<j'*7-j>XgB 

A d • I 

Sfe*f7 5BOltII2Pl»EJl508!»« (mm) 
f P : BufEIElx^X^cO^Sggt (mm) (fcfcU fit 

f N : itfEftl^XPO&J&ffiSBt (mm) (fc/cU ft 

A v d : fitS3IEl^>Ximtfitf5AU>'Xi¥"tU lEl^ 
X©7 v <^a©S:*fiI i: A >X©7 y -<a©g/JvfS £ 

[0027] ±sc (4) it. m?auyx<Dm±'&w.m<o 
$<Tfe, i f p/f n i ©<a < -rn^ 



2tf 



♦ t/X^fcfittlE^ffiiRMtoaib^fiE-r-S^gt^io 
U fiffififfi!lT'M%l^>X«M-y^7*-*XA^<* 
«<fc^^lEl»Tl'>Xi:-rti«. iRS*J:Da#fc:«jE-r 

t5IE«BJRM©S:ib**fiE-rs^gfcttt!EleI»r®f; 
K#fiT*S3©T% M15J*BiiK2©SaBi*«IE"$-*#» 
*, «>JAtf3ttl**|ql»«:a»nI«6»JI6¥B«S*fflv»T«l)« 

;o [0 0 2 3] Mfc tt±feiKa»IE<0S*J*. ttie^® 

iRiioaKi^MiE-r £ msts t »c»s-r sett 

»rli«OP^Si*^#<*oT, @Sfjai^<D7lSV>I5]SfU> 
XtfSlafiLJM^**. SfoT, ttlE^ffilRM<0^1b% 

leffliE 2 nfc n ^ b ^ -v $ T v XgHfcii 3 C 

^0 [0 0 2 4]««S12, 1 3tcfE«<D3 I 6e>>^T-yX 
ItlE v d P fcttfE v d Nib^lfctCtS; 

(2) 
(3) 

mt, mEMmvs.m^m^njE-r^^. ttiEjEuv 

Xfc^Cf IE U>XSf h ttfEft U>X%*3ts m 1/ >Xi¥ t 
3<3I 1 5 tciEK©^ tf y ? 7 y XSSti, ItlE^ffiUXH 

fP/fNl/iv d^0. 0 5 (4) 

m3b%^tuu&.mt\z.mm?zitim^yx<DMmwM 

-^^<ai^§i: t^ffiJfeS*^ ttfEJEU^Xgf© 

©#?a®3bVJ^<«:D-r€'SSn*^So MtC Avd 
©ffl^f <tfttf, Tc£%.\ f P/f N I £Dffi*VJ>$ 

^^©■9"-i'X*^#<*-3Tb$7 35nA^ 
5. *CT, Ad - IfP/fNl/A v d(Dffi«r±S 
(5) -T<fc ^ £^-5 C i:T% Ctl^O^vVX* 

[0 0 2 8]B*S16, 1 7 tIE«©7ttf<y^7-yX 
^S«, <tfe2 S3SOTieiS^fESE!«»tc«LTlf 
fgcDfEaRt;/X(i^^3b , Rl^fc%oT43»3, ttfESffi 

50 S'>^< i:fe2S5S©)'61f^fES!gWi:^LT, ^n^f 
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•r*E»*ft»±ll*«:?75l»tflfei;*a!ffiiR«OS»* 
[0 0 2 9] M$3 18. 1 9lCim<DK\£vtJ'y7 

**r-r«3tt1W«fHfi*<*:K:»LTfcS»K:1»«OlEaX 



.2* 



I f P/f N I S 1 . 3 



f P : MneiEU>X«OMuSUSI 



f N : tul2ftU>Xgf©^S6J!l (fcfEU M!SftU'>' 
[0 0 3 2] ±S (5) tis tSIB^ffiiKMcD^ift^^flE 

*^ft bfc fc * t «\ m?,i$Mi&m<o^mztim? 

S3tt*%»1*b>XKA«««4»ntfft6*V>„ 
±* (5) *}»fcfj:3fc:, Bufe^ffiiKSO^K* 

[0 0 3 33 H:JW2 4teffi«©}tey*7 , yXtt11 

[0 03 43 2 5 KfEKOfttr? ^77 X^M 

ttiransxtf* its 2. oJWT<D*m^e.JEfi£s 



[0 0 3 03 18^2 0, 2 ncfS«CD^6tf-y^T<yX 

sa«> Hui22a^^7 1 eif^fBii^f*<D^B^*^^^ 

70 tt^fta, b (a<b) tLfci;^ tfJIESWSffiJSa 

(DxmmtmmwcDm m%mwic*s LTinw&iEaxa: 

WSit 5 mic (i, tulB^B^SSP b OJttfll $SfBlfJJ@f*tf> 
1»«gaiffit»bTfl!«*IEaxttHSfe-r*IR«fe t» &IC 
IBmi-VXtfiufBiEU>X©P^PS«rtiAa2^S C 

[00 3 13 ii*^2 2 tfBtt<D3tlf-y*T-vX^H 

x*« trm v >xm t tui Eft v >x*^ty ft ^ >xm t 

(5) 

[0 0 3 53 MaRgi2 6lCsB«<D7tt!y^T^XgS 
fi, BusBiEU^XRtj r tufBftP>'XO'>«:< 7? 

cfc-e, a»»«^oftffl*e»r 

[0 0 3 63 «*S2 7U:IE*<0«lfy*7yX»« 

So E]tf*liB*ttillL-S<ft*. 
[0 0 3 73 «l*«2 8R:IE«03tttry*7yX«« 
», tufBjEU>XRT>*tufBftl^>X© / >^:< kfe— # 

40 U 2 9 fcfEfi Wfctf y 97y Xgfitt. huIBrI 

^rffiIE-rs#IS{i> ^(DgimoilZieifiEfHBlcJioT 

[0 0 3 83 »*9i3'0te:IE«O)ttlf'J'»7yX»« 

jo atfSo 
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[0 0 3 9] m^m3 1 iCifficoftVytTvygiW 
[0 0 4 0] «#^3 2lciZm<Dft,¥-y>?Tv7giW 

it. MiEJ«aBiRS<o*i!i*«jE-r*#a«, tuts i 

[0 0 4 1] m^9(3 3tcfSK03tkf-y^7''y7 s ^M 
tt, ilM2#ffiiK«©SEl!i*tlijE-f IMWOB 

3b(»«lHl*fffi*fflVTtt±feiR«%«i*tttffiiET*#*© 

>Xft#2*, ftoT, ttElE^^XWXiittEJIP^X 
[0 0 4 2] W*H3 4fc:IB*0«brv*7 , v7 r *« 

g{b&<w8&£fg?ft*^scfcft ! 8mi:-rs<, frfrSfg 

[0 0 4 3] fg*«3 5lc&®<DyeVy?TV7mW 
!E*t1$J \s>XX*&§L? 5 ULtfeiRJI a ft «iE-r « 

ffasa«tfR^xn l fc#*ic± c * wis** » u >x© 
»«iw>x©«ffiiRf8oaa&*» s*«wteai*!i-r*eik 

>X07*-*S/>^iS(SeTe!a:V'»*5*WM«4« 

[0 0 4 4] M&K3 6fc8BKO«v;y f TvX*« 

t5ia^MiKMoai!)i:tuieiS±feitXMi:ftffiiE-r« 
#®tt, fct l«EOiEU>Xfc'>*< fct> 1 tSE<0 

fc, 3 7 fcfESJOJte y^Tv XSgtt, huIEJ* 

ffil|XM^o^i<I^:Bul^flll±felRMi:ft^fiE•rs#IS«, 1 



06) .^20 02-8 2 2 80 

30 

8l©jEU>'X**#jE©JS«a**-r*iEl':'X»£, 
1 ftOftU>Xft«*ftOJBSr***rr*ftU>X»k 

**u ^*<i:fe j eo— *ob>x»tt}tii*i$nc« 

[0 0 4 5] fiKS©3ttWcJ8^fcftey*7 , vXS« 
tt^>X*flJ^*fcSa&tt««*ti*. fifoT, 

;o ©7tjgftfflv>fc7ttf-y^T>yX^st?f±, ^tccne.© 

T, Stlfg5!f!KBU>X«0^ffiiRa*^i&Lfc»&«. MIH 

»siR*a«a«?£tj»*»bT, nmv^x^xmt^ 

M#g/J>fc;&:3J:?»cS!*£Cf?, 3*ffiifcM©^®ift 

[0 0 4 6] H^3 8, 3 9fcfg«<D3ttr-y^7 , ^X 
20 gBtiu Bu!S^®iRS0^1&tBufSli±feiKM^ft*fiE 

ti¥«#, Jtss (i) ft^fc-rctft^iit-rso 

[0 0 4 7]±S(1) li, $B3±feiRMO*fiElcia-r 

but, tsffi^w^xo^ffiiRa^fftufc^e-tcfe 
i^t, cnftffiiE-rs^sft. «o*tf3tti**iRHcas»Rr 

ft5S#J&S/-cttEMrLT, sufBtttl l>>X\n\Mt%>9t 
*oa»**««iU>X<0S«ffiJRIS« , «/hi: a* J: -5 fc 
^SCttfTfS. &ffiS©}fcSiftfllV'»£C.fcTRgS 
50 i:astuf2^%ll'>XcOf4±feiJxMfcov->T{i, SufBBff 
ffii&m<Q^.W)£ flWStt±feiRa fc ft fcilE-f 5 fg^ttT 

[0 0 4 8] tuf2^®iRM©^Hjt ttiieifi±feitRlli:ft 
MiE-rs#Sfcfe{tSiEU'>'Xi:ftU>X<D^ft. ± 

s (i) zmrcir&sicm&ct-e, mttvnu>x-u 

T-f*5„ foT, tt±feiR«jWT-6}BLI&5©-e, 1515 
^ffiiRM ©a®) i: tQff 2fft±feiKM £ ft *f JET S i: 13 
E*M*U>Xi:*»»LT, 7t1f^fSg{®f*±tc^ft 

it^Sc iHiiffiaftBufB^U'^Xfc.fet/xsfcaHuie 

inu mmmWT-tiVai>>X(D/'iy?7*-*xt>m< 
as«fc^aiE]»fu>xfrn(f, iRMft*»)^mcMiE 

f"Jft, tufBi*SHXMoai6i:HufEffii±feiRMi:ft?fIE-r 
cD^i!li:mifBli±feiKMi:ft«IE-rS¥aft, 0iJ^«Jt 
50 ^^S^S^COX h a - ^ < T-Ttfo 
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31 32 

[0049] M»c t*±feiRMMjEoa»j*. mmrn *iE?z>^mv>m&>^r>-ms. mmwi&mv^witmi 

iRMO^H) t 8ufElft±feUXM t ^ffiiE-r 5fSt Sift® Ett±feiRM i: *MIE*- **a© "Smmm<0®mm<D* 

ticftm-tZC £T'\Bliftme>'*V-%:'b-£<irZ>cbt> ?>XlnM-tZ> 0 CUT. fc t A v d ©fifths < t 

T-#, *ftK*9E«tt*©IHM#**<*-3"C, ElSf f>> I fP/fN I "I" ntf, tt^l^X© 

^05Sv^[H]5fUVX*^5iL J ^-r<*So t£oT, flu tS±feiKM*£Sf fc*iIE-CS, frOftilfcDi&gglS&S 

M£*iIEt-£fc&©#e£SiJ*t;:Ktt£<r£&<x i&S £ffiIE?l?**u1BSS®©M<9£I&fcfi^ltt±fe&Mfc* 

7tkf-y ^ZvXaB^if £C £#T'£&<> 10 £<#PA3C HufBIEL'>X§¥£>W$&S# 

[00 5 0] 18*^40, 4 llztmcDXVvtTV? < & Of fffc K> » fcSVMittfEftl^XlMOSSba 

ttdtt, buIBv d PfctufBv dN^±S (2) , (3) W£< ^Dt^S^SS. A v d<Dffi&* 

*Mfc-rci:*1$«f«-*. *<-Ttitf. TcfcA I f P/fNl ©fif*Vh£<Tt„ 

[00 5 1] ±i£ (2) , (3) J: 5 fc, flute ttftU:/X©tt±fiiKfS*£#»i:«jE-r fc#T*#3 

IEU>'Xtfl15IBftL'^X0D7-y^iitwa*^€-<-rn *V ^SiRM^ffiiEti^S^:, flufE^ffiUXM^SjtBS 

tf, IWH«*l^>Xfci8!W4OfeiRa*J:0**<a& E«i±feiR«i:*«iE-r**aORl«B*<0»SMI« l * 

^CD^±felRS%lfiE-r«c:i:^-e#So LSaSWfei.. ^CT. Ad • I f P/fN l/A 

[0052] m&m* 2iztzmcDyt¥yi>Tvzfmw. vdoMis (5) £r«fc-r<fc?fc:-r3££T% cn 

#8*, W8HjEU>X**«rjEU>^»i:iW!Eftl/>X [0 0 5 4] M^4 4 fcfE*©3tey *7-yX=gB 

*£«jftU>X»fc*»6*WiLfcWft, ±5S (4) tffig «x fluIB^®iKMco^l!)tflufBtt±feiKMi:^tiIE-r5 

irr^iifcSrlSmtU »*^4 3 icIBK^fttf y 57 #S«r, fluI2IEL'>'X^#OIEU'>'XP^fltriEmU'>'X 

.^gfli, fltlB^®iKMO^:i6i:flufSffl±feiRMi:«: **trftt'>X«Pi:fr6*J«Lfc*fr, 39^0 t AA'4'« 

«IE-r**atf, ±* (4) Ct«itU tt#3M 5fcfBiS<Dftfc?<y*7>yXg 

3 0 g(i, tufe^ffiiRM^Si!ji:fltifeffi±feiRMi: ; &ffiIE-r 

[0 0 5 3] ±S (4) «\ fcMfcUvXottLhfeiRa© S¥S*% ^5Sjyj«A-i-*e:i:*waii:-r*o 

Ad • I fP/fN I ^0. 50 (6) 

fse^w© 1 o£Di«$8fB©sic^f LT-tt mmmx&n aiaatafkciEH-r *«»u>xo«iBii5asoa£»i*t> 

£*fi?ffi.cDm&%W)mMcD&W}m (mm) ^fiE^5flufB^®^M<^^i!JfcflulfBtt±fe^RM^:«:^fiE 

f P : tMEIEU>X»©*OiWE* (mm) (fcfcU W -rs#g*, 3tttt*lftHC*»^Tfl6a:3tt*il**fflV^T«| 

15jEl^X8Mcia]tfffi*«l*.TV->*»&fc«:, BSf/<!7 fiJcLfcill^cli, frA^^HO^hn-^^ft 

f N : tWEftl^>X»0«USiE)i (mm) (ft^U flu 5H»iti;«. ^CT?, ±5£ (6) £*3t^T, Ad • 

EiEu>xsiciHi#fffi«»*Ti#-»*»&te»i» mmw I f p/f n iom^o. sowricnctA fluis 

XOTv^ftOWcffcftUVXOTv^BOi'J^ii: [0 0 5 6] §1*314 6, 4 7 lcfE«Oftk!-y ^Z-y X 

[0 0 5 5] ±S (6) ti\ ^U^XO^feiRMtfD SBOfBS&tf/Xfcm^tf^Slfc&^TfctK lufE^B 

IBfS±feilxat£*iIEt~3¥S©^iug^©&lyfi£>>* <*lc?4LT, tiO^BJSSJS^JSUT, busBW^ 

5>xtclS-rSo flulB^®HXSI©^Kii:fluIBIft±feiRS U>Xte7J#"r*3t*©SMUt*K*.*0"e, ^Sffi 

t^flE-rS^g^SSfU-^XhLTCDMSfMy-fc. JP<D3g^£*53*ffiiJXM©M*raiEU ^o^nfti© 

tufB^MiKM©ffi»ii:flufBI4±feiKMi:*«IE^-S#S Jtfll«IBfi«i*t»r*EaSfcl4fl**ff ^ Ktc^i; 
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C0 0 5 7]IS^4 8. 4 $K%?M<Oft.\d";>7TV7 
?g©fES&tf/X«IS£!bMg^i;&-3T*3tK tufe^B 

J&gAS©T, 1f?SfE^®£T'©J¥£©;gWC<fc5I*B 

©i*8E»ail£^If*, CO^fc, 1f$gfEflEi:T*© 
iKMT-feSCDT% BufE££ffiKil©giSi:HufE$a±feiKM 

So 

[0 0 5 83 11^5 0, 5 ncfESi©ftk? , )'4'7'*j'X 
nfna, b (a<b) i:L/c£#, fjfESBJ»«»a 
If £-f 5 (SK «, ttilESB^a^P b ©TtHSBf Elg&f*© 
I EM U > X £ 15 1 S IE V V X © H PS £ ±iiP £ * 5 C *W 

[0 0 5 9] sS*«5 2lcfEK©7 , 6kr-v^7-yX^B 

#&*\ tijfEIEU'>X^:#tyiEL'>XS¥i:tufSftl-->X 
%*trftU>X»i:^&«ljSbfc»fr, ±S (5) *m 

XStfiH:, ±S (5) *«fc-i-cfc*W«i:-r*o 
[0 0 6 0]iS(5)li, BuIS^ffiiKM©^t!ji:HufE 
W±feiRM £ fc*f iE-T S3MS©3fi$fi/ V7— ©Bfl^fc B8f 
5 C BiJfEWttlU>X*^?)^©i9**«p-o^affi© 
ffi#-£fr-£©7ctciRMtfS/hi: &5 <£ 3 fc« IE2*xT v 
SW»S©ff**^kbfci:#»c{i, lufE^S 
iRM©^» i: 151 El4±feiRM i: 5 © °JK) 

giii^lbfr-f ci;-e, ^-©/l^{c«bT?!f!fell^>X©^ 
®UXS#g/h fc * 3 <fc ? fc58»«*wr ^ 
>Xt;UWS"S*ttn«r*54V\, ^CT?, ±^ (5) 
*ffiTc-?£o\c^ tufE^ffiiRM©^il!lfcsufEtS±feilXS 
fc«:«iE-rs#e©jfi<a^r7-«rS^Ci:-e. hubErIKi 



(18) *#IHj2 0 0 2-8 2 2 8 0 

34 

[0 0 6 1] 4{cfE«©7fctf«yf 77^1 

ti, MIE^ffiiRM©^16i:B6fS^±feiRMi:^*iiE-rs 
«IS*ffi«R«©aaHiK:*SCTtai5Rl»HJIS«ry6 

[0062] m&ms 5icmm<D%vy*7y7mw 
it. me^rnms^ i±M2. ottTott»*>6**« 

[oo6 3] mmm5 6ictm<Dytvv?7v7&m 

It, iigIEIEU>XRtfiiufEAl^X©'>fc< 

-f 5„ ^tc, tufEi*®iKM©^!t!)tBfifEIS±feiRMi:* 

[0 0 6 4] ifcifcS5 7fCfE«©«tf>y*7'-yXSB 

[006 5] «:J^5 8£I5*©ftfcy*7 , «y:/SB 
U sS*^5 9tfE^©7ttr^^T-yXSB«, MbBrI 

©iRM*SiE{tfflfc *oTtttg©Av>Jt^*WSc: t*< 

B#©SMHKll©*{b*BS<*«i i:^T*So 
[0 0 6 6] IS^6 OlCiffi<Dyt\£y?TyZrmWi 
It, BtIE^®iKM©^itbi:tufEfft±feilXSi:^lfIE-rs 

40 [oo6 7] m&m,e> iictmoiytvvtrTvymw. 

It, HufS^ffiHxa©^S!li:BulEffi±feHXSi:^«IE-rs 
BufE7tj®©^JiSS©7tt^LT, fS3mm 

[0 0 6 8] »3^6 2KK*©ft£y*rv:/SM 
(i, «ufE^®HXM©^i!)tHufEfft±feiRMi:*ffiiE-r5 
#g{±, tGIElfe©iEU>'Xi:BuiEltil©mU'>'Xi:A-> 

[0 0 6 9] ff*«6 3tlE®©Jte>y^T-yXgB 
50 It. t(ifE^®ilXM©^l!)tHtlfEia±-feiRMt^«iE-rs 
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XgfcfO— ocDlx^X^*. SfoT. SufSIEl'VXgf 
XteiiufBftL'^X'D— 73 T*fe£C £fc, ^tl 

[007 0] fitsCT 6 4 fcfB«flMtl£ -y XgB 70 

[00 7 1] »*5I6 5fciE*03ttKy^7-y^at1i * 

5. OS f D/f S4 0. 0 

f D : «5fB*H&l'>X<Dli3SEm&Tgfj5:&<D b = bz h 2 + 

b4 h 4 + be h 6 + \Z^<O^M.t£tv^nm.m^L-V 

mLfc (CCf« hlZXMfrbtDTSS (mm) T*&9, 

b2, b<. bs % «2^ % 4&* 6^ <D 20 

JtBSBdftflHST?**) i:^. f D= 1/ (-2 ■ 

b2) icfcosijns, t5iBW%iU'>x©Btiie[°i»T^ 

f :«HE«»U'>XflDllSf/< , !7— i:WIE«»l^>X<OW 

X±(*OtftlEJtWO»IB««K 
[007 5] Mgtig 6 8 ictmcoytV y y X=£B 

&$? Ktt ERFtl^Tttf -y * 7 y X^BtcfliV 
l/>XOtft±&lKlt0*IIElCir*-«. Mffi^S4 0 0 n 30 
mS*©«8«^— If— JHMfctfN A 0. 8 5gfiOiS 
v^ffldgflPSSf«:W-rs«%lU>X«:fflV'SJi-&s tti5E© 
Jli^P), ««H^vXTS85fe-rstt±ftiRfiO*liE«fi 
S*HSfc*DtfS 0 COHffifci:. ±5£ (7) ^jSfe-T 
«U^K**-r*El8r«liS*»»W>Xfc:aatJ*C fcfc 
<fct)#i*Stt*o C^l°l«T«ji{i> «f— 
&Stf*SSfl!lfcS3HlLfcl*te, /Vy*7*-*xa<$S 

flrl/^XfcLTCDElfT.'W-i:, I3#r U>Xt LT<Dlsl 
»T^V-fc%±ie (7) «r»fe-r«t3»ca«H«:a4rCi: 40 

T*£5„ fD/fOi#±* (7) aTHSLhTttttl' 
>X©tt±feiRStf*fIEj®*fl£fcD®3r$\ ±RgJ£TFT 
tt&l^XofiifeMXStfffilE/Fjetcft DJiiff&vi'S 

-r^ciiA^T-^So «»u>xo*i±feji5ai*a 

Separate**?), 0*bv^o 
[0 0 7 6] IS^6 9»CfB^©7tfer-v^/'-yX^M 



BufB«^b>X©ffi±feit5JM?r?fiE-r^.tSt6«r 

{ixfc* y xu >^u>x**rr* c t^mt-rso 
[0072] m&me Q\z.%m.v>yt\zy*Ty7mm. 

[0 0 7 3] m&me 7\zfSM<DftidytTy?mm. 
ME««lU>X^tOffiitt**? (I§^#2>Ie]#t«jI 

[0 0 7 4] »^S6 8»CfB«©Jte-y^7 , 'yX^fi 

(7) 

fe**V|ll»T3t«<On^0Sf3tt (CC-P. nti. — 1 , 

oRt/+ 1 ufl-oas) *»£"r**3*ua«*iTfc 

Sifc^fci&fc:, tulBn^09T5t«:BulB7t1S^fBS!S(*O 
[0 0 7 7] n«QI6 9(cfE««7ttf>y^7-yX^B 

mSf«ijgT-^-rs2^«±©a;^iHisf3t*ffifflb 

Tfi 3 )te -y 17 T y X^Btcfflv^P-n^Tt^tdgg-r 
5. fufBn^:<0[pl»T) , 6^^-r«^-&, +l*Xtt— 1 

ktfftSOT?, IllM«l3S*#JlP , rSfci6©U>XfiK^ 

[0 0 7 8] »*9(7 0tSE*©3tey*ry^K« 
tt, IHff«©EI«r«|jS**rr*lHl*riB*fliAfc7t*il5? 

^ftU M$9f7 ncffiKOTtVf'y^T'-yX^fi 
tt, H?Ptt©lHlSf«iS**T*ia«fBB*«Afc3tt*JI6? 

%*-r 5 i: 1 1 fcs mmmm.&v^m t tuiBffi±feiR 

ili:«raiE-rs#S*^ MfSjE^VX^^tf^IEUVX 
(D^ti^nOT-y^^7 0. 0J-XT. MfB 
ft b ^X^ty^M U >Xt0^ *V? n<0 T -y ^§t*^ 4 
0. 0&L±?&Z,C£%:&m£?Z e 
[0 0 7 9] IS#«7 OlcfBtt<Dftk!<y*y'*yXgB 

T*#5tufB^ffiiKao^»j^ffiiE-rs¥IS05?S LW^ 
figtcBBU !i^7 ncfBKO)fetJ<y^T-yXSB«> 
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gOWSLUfSaicHt*. tufES£MHX«cDgK)£*i§IE 

ffim-?2>^&*mf£-?z>iEi>>X(DTv'<m<7 o. o 

WT&SV^iftl^XOT-^IStfjM 0. 0JW±T-feS 

Dtf-Sfc&a. CCDS, ftScDf^&gtfg&SIiJtcSS 

% S «fc ? ^Sfi^tt^rWf S EJfT^ig* & o ft .EOT 3B 

M«^lb t bus Bf4±feiKM i: £*i lET 5 ¥S©*ifi£giSt 
lSfc&tf jt-Mfcl^Xcott 

P 2<P 1<P 3 
[0 0 8 1] c*Uc«fc »>, WE3*ffiiRSO«tt*aiE-r 

[0 0 8 2] «**7 4»clEKOJttryi'7''y7 p S« 
[0 0 8 3] 5teffi*«W£fc?yf 7y^i 

a, BufBiHiSf®*^ Huie^ifons&s^s&sffldfca 

'hSE* L fc fgttc > tut Eft % b >X©/ ?7^7*-AXtf 

ntc-to, ^u->x©«i±feiizs*fi.iftc*iiE-r*c 
u >xic mm wzw* z>ct\z&K>ttm\s^XT°n 

[0084] m&m 7 6 fcfgtt©«e >y * r * x=g« 

(i. iufElHlSr®*V BufEft^OfgS&StfSifcgW;:^ 
k a * J: 5 a » i«o fc * J*ffiiRSS*tt*#-r * c i: 



(20) St Hfl 2002-82280 

T-#&„ Sft, iEU'>'XcD7'-y^i!tA , 7 0. 0WTT-fe 
&\,\ —73, »UyX©7'^SiiiMO. 0W±TfeS 
t/ftlxVXkfcT^gitf 4 0. 0tt±7 0. 0JWT7? 
[0 0 8 0] 31*317 2lcfS^7 I £t!-y^7'-yXSB 

a, wEi#ffiiR«oaaft*«iE-r*#a3^» ra^«7 3 

©3?jSifcg£*3tt5;fiifiS/<7— £P 1 i:U fufEf€*Ii£ 
U MIE^iijSgi 5 1 0 nmgV^glcfcttSJfilft^ 

(8) 

20 [0 0 8 5] Bi*«7 7tc|E^(D^lf-y^7>yX^B 

(A 1 < A 2) CO?mt<V'pr<Si< kfe 20<DJtjg*^' 
L, SulE^Tt^^AV tuIEfgJiSSA 1 <OftMfrt><0 
m 1 «OTtm«r> igBJ3«=EJ? t 1 <£>fg 1 CD^H ^tee«{* 

tsie^^iuvxo^fflaom^BHP^rtT&ffiiRMo. o 

7 A 1 r m s JMTO«ttT*)ttT*, Bufe^SiSgA 2 
^^P,ajS*^nft^2©5 1 d;^, t 2 

( t 1 2 t 2 ) <Olg 2 tD^li^fE^jS^^lffSfS^ffitc 
50 «Lts 1f$8©fESi:fct2l?£tc&g&BufEtt$&ll-'>X 
©®(BOcom^BflPart T-?gffilRM 0. 07A2rmstt 

[0 0 8 6] 0lUf4\ HII6fe*aM*:U— *f*if^iS«<0 

tsctti&So <t(3*»w^tt, jtwu^xtaw* 

40 iftl ©it* «E»«(*<0S**to'&*^IB 3 Fff JttJR 

t 2 (> t 1) <D^B^S«/?^feo^1f $6fE® 
Stt^fESSXfiSSbi^k-rSk, ttVnl>>X-CffijE 

•TSi:, «14iU>XT«IE^S©^ffiiRM*^^-rSo. 
[0 0 8 7] ctitc^L, fiajAtfjtiHai/VXHileiSfM* 

50 ^Ste^te^wr^lsiSTPvXk-rsci:-?. I»lc 
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[0088] zomftmaz. mzmmb\ m&tM 

ft*SSS¥S*S»T, MfEtt^U-vXtcA&rraftSl 
*t)^»fcMiE-r«ci:^T*#Sc t 2C0MH^8 

tic £fc, «ffiiRSffljEOiftt"J*±E«**SEjE*a¥ 
IS£[h]#t® i: TftmtZ c i: T-IeJ#t®c9/<'7 — < 
-r*Cfc«*-C#, l£]ffiiH&©HII«tf**<ftoT, gffir 
^cDiS^lEl^l^Xtfiy^L-^tXft^o ftfc. ±IH 

Mtf S'Nc ft 3 «}: -5 £ HIES 4afc fe <0<0 E % & X' & <fc 
[0 0 8 9] BfcR*7 8telE*©ft£v*7v7 p K« 

[0090] m&m 7 9 iczimoiytv * zt-j -f^m 

It. MIEJfc^*? ®iroeH8fffi*«, IWS»K«fi A 1 CD 

□gScrtT&ffiiKMO. 0 7 A 1 r m s UTOtf&TSyt 
MlEHSiSSA 2 (A 1 < A 2) CDTtigtfr&tB&f 

stifciaKis 2 ©jtsu*, mm&fom t 2 (ti^t 
2) ©m2©^*i5fl^©*«e»ete»Lx, m 

IBCOIH^ £ fc tiff ££&gft S3ffi*Hai U >X©»ffi!l©m 
SMQftrt-eKffiiKMO. 0 7 A 2 r m s C(TO««T 
MXr- £ £ «fc 5 ft aaHStt** * set *tt*t i: -r So 

0. 5< (f 1/vd) • f D 

f 1 \ m^m\y^%<r>ws\/^v-iLmmm\y^x<r> 
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fitOMfc, «ElilSfffifcK»ftEI»f«IJB©flFfflfc*3PJffl 
LT?iIE-r-5 0 

[0091] m^m.so\z%e.m.<D^-y^Tv^m. 

It. tulEmic07t1i^fSS!S»c0lfffifeS®t«bT. 
buI2I?1SSSA 1 ©ftWfr&ffiWSftfcttffiJS 1 ©ftJfc 
tc i 31»fS©fEg3: fcttW*ti8«ftmiS«« u>xo 
•«<D3f3SMP»*NA 1 i:U IfflBSS 2 QfllffilBStt 

tt«#*tifet9EJi2 03t*t **fll«OSSS*fca:fl* 
fc^fttfil2fl»l'>X0tt«©ffi£BHPtt*N A 2 
(NA1>NA2) fcbfci:*, fJEJt^SS^OfJISIel 

2 OJttJK*» MIEM! 2 O^ffi£0^Olll*lflE8iSiC 
WLTSSIBN A 1 rtTiSffilRMO. 07A2rms«± 

[0 0 9 2] ^ 0lCfe«<O<fc-5»C, f£Jg& 

1A i tawaffiff t 1 hflMRIMDftNA 1 

l> »s%b a 2 tae^s^ss t 2 tMggpSN A 

2 fc©ffl#£fe-e£#LT&gft»ffl!llM]aifcN A 2 ©IE 

U MiraNA2^5.NA 1 $TC0ffi5ffl{±^ffiiRS 

fe<] Cttf!fSU\ CfUCfctK fijIifcBA2©ig 
2©y£3R*, 8£tt5A 1 fcHlllU^XomiMQRN 

RR, i«SNA 2fct±©3t3fc«X3l?y h 
30 ^*-*\ 99!&CJ*t l comi©7 , eiflSfE^i*{ir«L 
T««ISBffi±7»X#y hS^S < ft 0 -TSfft vvo 
t?, 3te y * T -y XSB<05Bt#Sl?OR«^oa*^ 

M*^ft < ftSOTfWaftJttiry f7v /8Mf5c 

»fc % HUiefS^iSSA 2©7 l 6jlA^tti»Sn 

ftMffi^2ojttjR*, Htiiem2co^if^feas^i*coif^ 

fSSStc^LTHufEN A 1 rtT'^SiRMO. 2 A 2 r m 
[0 0 9 3] »3<^8 l tcfiEKOJttlfy 97'y7mm 

it. twrtEWfti/vXAciaiajte**? (^^«©iH]gT<ijg 

t5o fS*«8 2tcfE®co) , dtr-y^7;y^Btt^ tUIE 

XT-SoT. 3J?S*jSBft-«-c 
1^10. 0 (9) 
>X±ftOWIHSHfijS« A 1 lc«(t«MU%£)B (mm) 
v d : MSeM^l^vXOdSOT'y^ft 
f D 1 : BuIE«ai^>Xc0MfElHl»f«3fi«:<I> b = bz h 2 
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+ b*h 4 -i-b6 h 6 + fccfcDS**ft*)ttBI!H» * 

fil/c (lCT\ httTtW^eOiS* (mm) T*& 

0s b2> b«. be. (i2^> 4^ 6#> 

-©Jttl5«BII»«»'efe*) k£. f D=l/ (-2 • 
b 2 ) lc£DSg2n£> tulB34ttlU>XeOmliEIslST« * 

-2 5. 0^ (b2/A 1) ^0 

fcJCU 

b2 : MfS^l/>X^mJlSlHlf/T@^<l>b = b2h 2 + 

b4 h 4 + be h 6 + ic* 0JE«Sn*3ttHaHB»"e 

gl/c (CCT% htifttftfr&OS;* (mm) T'gD, 70 

b2. b4. be. ti2^, 4#. 63fe <9 

JtBSHRffiRT**) k£<0^<D2:fcO7t&MH?&^ 
R 

A 1 :tOEXattSA 1 (mm) 

[0 0 9 5] M#S8 2. 8 3tEiO»l!y*7yy 

SB& aKa^osa*ffl»oii6fli«Ea«{*»c» 

e^Ty^Blcfcl^T, IslSf*at**r%ll^>XH:R 

[009 6] JB&SftaR (^liffig 5 0 0 n m§g« 
T) fc«fctftfc*©«MttllNJnR CDtttNA 

0. 4 51^ DVDWNAO. 6IS) «fct}fci«l^ 
•WIBPR^i-SWWl^vXSfflv^a^fcH:, 3 V 

X*$>Zti\ ±x£ (9) J&SSfc-rcklcfctK Sifififtjlg 30 

•*\ k#-e*. aoascvoji 

a*aRo3t««isa«Mtte:»LT. ^n-rnoiffsie 

tt^tiOHSTWiaswwjuvxjcK^acifck:*!). tse 

3K<oawa«JS CWAtf^ CDTttl. 2mm, DVD 
-CttO. 6mm) 0*#V^««Ka«ftte:»LTfc# 
-0)tKy*7y^»l Oft<kfe. fcfftil'VXRtf 

foBiii^ffltsjt^'^ry^ai) t% Dm 40 

OlEaxttll*«rf55ct^pIte4:a*o ±* (9) fc 
fe^ttiaOTEK±^ 6 0 0 0 0 nm<Dg 

rt\ ftm<D±mixfr\ soon mWToffiJSfiJt* 

03Wlc»UTl*±feiR*«'*|jE^JElcftDa#a< T 
[0 0 9 7] ±5£ (1 0) «/ctu^ia^ 

»»i^>x»cia^fcs»faaToiR««iEoftffl*6* 

T**. -TftirB* ±4(10) 4»fttCfclci!), 



£<D*lc£5fMg^S&SA 1 lc»t«JlUAEII (m 
m) 

[0 0 9 4] if^8 3tf2S03tb?^^T^ySB 

«ii5«au>x^ '>&< i bwwbo»s 

0 (10) 

<, 0«SS*O*t^WU>Xi:-r«ci:WT?#« o c 
CT% b2 = 0CDii'&«. »WU^Xfc»JftH»aiBB 

if-B^ffl^U -2 5. 0^ (b2/Al) <0..04> 
*i£fi<D7fci« ( 6 0 0 n m— 8 0 0 n mgS) 

^£<Dffl]±fei&Mte. tt^l^Xkft«k<DIMU:KB« 

0> IK 3 3. 3 8. 3 9, 6 3 Xtt 6 5 tCfSttcD^ 
5Ri:-rscfct«:J;D*fIE*rsci:tfT#So Sfc. 

JfiE-r*»&. Ji«il/>XO«fi07 7^a* v d fc'L 
fcfc*. vd>55. Oftidfi-rSCfc^SSK^ * 

[0 0 9 8] M*3S8 4£fiE«Oftl£y*:ryX«fi 
14. huIHIe]J7tS*>V IOT5««OSEaa«OR/h«»K:» 
LT, «JIHJt»l^>X-e»*'r*«±feiR««r«liE"r* 

[0 0 9 9] Hl*«8 StelEKOJttKy^Ty^Sttll 

i^fc k * fciBBIli: asw±fiiRasra»te*jE-r * £ k 
[oioo] m&ms 6ictm<DftVv*7v7gim 

'hSttbfclHfc:. «ll5i*»l^>X03»ffiiR»3V*ijE5pJE 
k&£ J: 5 ft*iafc»W*»OT"l5a»tt**rt" 5(1 k 

^SiKM Oggj ^rffilE-r 5 ^f£X tt tut B^ffiiRH^O^Sl 
kittlEtt±fe*RSk*«iE'r*#ak. ItdEiaSfffiklc 

tt«WES*ffiiRMO«tt k buI Effi±feKM k IE*T 5¥ 
S«:> «»*ieofcKOTIBft3tt**JlS*fflv^T«|*L«: 
*©3te*R*OXhn-*«tf/jN«<T'r 

kiufEffi±feiRMk«:ffliE*rs#Sk, tijfBIsJJfTffikT* 
#ffl-r*dk-e. IOIEB»fWO/<!7-*#P*«Ck*l«t! 
EI»fli»OPaPH«r*:f?<T*SO'e, IslSfSa^Oie 



-22- 



(23) 

43 

[0 10 1] 18*^8 7, 8 S\,ztm.<Dyt\Zv5Tv-f 
SHIi, tttBtfftUVXtf, '>£ < 1 EK. fttt« 

tmicogp^ si2©as#&ifsi3<Da&#**ru Bute 
as i ©»»arrt(JEai 3 aws*sjp t i oi 

o , tut ess i ©waai/taiea 2 <Dgp# ;o 

fi, 2B^SSJ?t 2 (t 1< t 2) ©JB2©3ttfll«iai 

[0102] m^ms9\mm.(o^-j^T-y^m.m 
mmfrt> : t<vft%'fcfatp-3X. iHKaii, S12, • • 

• • • Ik^tt^) t»W4-*H»«SS!B» 
gKtf/$fc«lf£:&fT 3 BuieSfil&tfaik 

^©&ffiiKfi©J*®4XSfiK^{* 0 . 0 5 A 1 r m s J-XT 
(MOmmg) T$t)> 1131231 2 &V> LSI (k- 
1) ytM(Oo^>, 'pr^t^z-Dco^tmi^ix^n, tu 

EMI 1 &lfS5k3ttJKS*3< 5t5f2Hm{8B&Bfc&g& * 

I SA1/SA2 |>1. 0 

fcfcU 

S A 1 : iK^BSiil^'yx;^^ (Zernike) 

S A 2 : iRMHiSt^^x/l'-^ (Zernike)O^ 
£ MBA L/fc b.<£<D 5 ifc<D*£Bi&MJj)c# i: 7 &.<D%m 
HX^/j2# t 9 #©££BiKMj£# £ <T> 2 ^?D<D¥^ffi 
[0 10 6] S«*3S9 1 tcfSKc07ttf'>^T>yy^g 

Bana^ay-H^u^x-m, («Ltj§o ©ffifr 

&S>, £?>K:, *-;I/KfiEJ&-CL'>X«:a5!i&-r 40 
[0 10 7] m&lM9 2lzimc0ft¥v*T-y7mm 

it, mmimv^x<offiu&L*®.jz.-?z>%L*3t>\ mmi 
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RUm k 7t^^O< &B5f2fi&t§5B{iBT% ii3f2S§ 1 <D 

irmiAl (mitetiSSrC. 1 = 1. 2. 

•, k) £%%C £*<&&£■? 2> 0 

[0103] m?mQ9\zt'5M<Dft¥vi>7vzfmm\z 

tc«kO, I3I2SI 1 <Dft1t$8featfS(* (ailOJfcr-rX 

ff?Ci:tfT'#S 0 A-'Jb-'S^l^VXlCO^Tfi, 02 
[0 10 4] 9 0fcffitt«D3feey*7 

«, iotbm 1 ©^ii$8fes<gf*toa0^«®if 1 1 1*. 

0. 6mmWTT«»)» I312SI 2 ©#1ff8fE&&#:©S 
B^S=EJSt2(i, 0. 6mm)-lJ:T*$0, tufSSIfiiffiS 
A 2 fix 6 0 0 n mW± 8 0 0 n mJ-XTcOlEBrtT-i&S 

[0 10 5] l icfeK^Tttf-y^T'yy^B 

ii. BuEtt^l^XO^BiRMO-S-S* 3#©BS®iRM 
f£#Sr S A 1, 5 :>!S(f 7 ^cSt>* 9 #©J*BiK^JS#© 
ftlSrS A 2fcLfcfc#. 35sK*»fc*-C 

(1 1) 

teu>xo«fcjtj®fi!i<o®©J 1 ei®5ijiiis«^h«<aiA 

[0 10 8] BI*3l9 3K:ffi*03ttliv*Tv^Bt« 

a, buIh^U'VX^ fcfe i®»c#^®**-r 

[0 10 9] M^gf9 4tCfe«cOJttf-y^7>J'X^« 
»i, WE^jg^, '>%<fc'E.5 0 0 nmOT©81iSfi 

#<DHSA^Rlt6i:*5. S/fcx SEI$S5 0 0nm«T 

KK, S*^l 0. 1 1, 3 3. 3 8, 3 9, 6 3Xlt 
6 5 Kl5*0*J«fc S ^ T-MIE-T S c A^T^ So 
[0 110] li#^9 5{clS«©7tk?^^T>vXSB 
{±> WIB«»H'X<0«MBIBHP»N Att. < £ fe 
0. 6 5&LtT-$>%>Cb*&mf?&o MsZmtols^X 
O«flMPft*0. 6 5 JSLb L<«0. 75 
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tu:) tot** zs-mvytmrn 

h§(i> kA/NA (k:J±0lJ3£ifc. A : 9tM.<0 

$m®.&, na : ■*m\s>x<D&wmu$o -r-^-es© 
Manao. 8 5©«%iu>x*fflfrciS^Jtkfv^ 

1. l^dl/f^3. 0 

fc/£U 

d 1 : $fi_hb>X© (mm) 

f : MIE3fcW©«ffi»Sfc*tt*fcj£ffi« (mm) (ft 

[oii2]±a(i2)ti, 

a6(D^mr@8fSo 0. 6 5«±©*#«:«ffl!lHlP8St* 
tf.fc-5 t-fZt*. Id 1 / f tfTmiH±T*$>tll^ 

1. 2<dl/f^2. 3 

1. 4<dl/f^l. 8 
[0 113] m&g9 7iCtm<Dft\Zvi>T'yZfmW. 

^iat-rsctT-, ««{b*3^-p#, y*-*>~»7 

So Hfc, «*U>Xfc|^ffi*f»lHlSfffi«:»ttSI»fc 50 
Li/ 1 . 

[0 114] BI*«9 8KlB*03tey*r«y^8« 
(4. MlBftbl'Z/Xtf, ffifnffl&fafrtfO. 5%OTT-fe 

3:L</\, 

[0 115] ii«^9 9 fcK*©ye£-**:r 
T, JP£ 3 mmKi3»J*rtasaa*««8 5 %«±Tfc* 

1. l<d !/fS3. 0 

d 1 : ULtl^XP (mm) 

f : iiuf2?£3§ffiS A 1 CSttSMuftERI (mm) (fcfc 



46 



U fijfeft^b>X»cismSfc«ATV>S*-&fc{i, © 



7 I d^©4<St*5„ 

[oiii] m&m9 6ictzm.<DX.v-y?Tv7mw 

(1 2) 

ttfT'tzwc \syXi&m?zi8i<D&gi<otiuj:&®m 

MS?*^iS^1±*5i«T*#So «±<t0. fitd 1/f 

(1 2' ) 
(12") 

★ [0 1 1 6] Ifcftltl OOfcfEttOttfcl'J'Xtt, mat 

[0117] m^mi o i uiBZWL<DttW)is>xit, mm 
m 1 7bm 9 9 oi^-rnA^ciBewjte^ * t » ygfitc 

[0 118] 0 2lcfBK©** ! &L'>'X«, 

MSA lOJtiBi:, mi&mmSX l 
S A 2 (A 1 < A 2) (DytMh.* WI5a««* A 1 OJfe 

agA^tet^n/cif lo^s?^ smi8«J5t leans 

fem 2 <03t**, JgH^affiff t 2 ( t 1 ^ t 2) cd^W 

Kl£&Zttfyl/>Xtttsmft!tLm%£. tufS^lRtf 
W3EJB2 0««fflE»«*fr 60SftW£*«3tt-r*31£« 

mmt*m?&x.u:v?Tv7!£wm<ozityi'>xicis 

(1 3) 

[0 119] lf*^l 0 3KIE«S<D*t%U>XJ4, ^ffi!) 
BBPftNAS*, 0. 7 5lXtT-3bZ£t*<&WL£-r2>o 
[0 12 0] M^Sl 0 4Kl2tt<0«*U>Xtt, It* 
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[0121] IfcftB 1 0 S\z%m<DttVa\sZ/X\,t. tufS 

mmt>\ m&m&s.x i©)mfr>£>tts«2nftBufE 

m 1 ©ftjfc*, MlSflS 1 ©)1£titlgfEg&{*©1i fSfESffi 
XO^ffl!l«om^^P®rtT-&ffiHKaO. 0 7 A 1 r m s 

« « nft tufEfg 2 ©fts?£, miehi 2 ©ratst m$tw<o 
EMH>i/>xomnoMftMneATtt9iftMo. 07 

A 2 r m s WTtomiT*^T-€ 5 * 3 &i£ft ! N5M4S:# 70 
[0 12 2] ffi$&%\ 0 6tciE«©*r&iU>X«, fufE 
i&SA 1 ©3fc»*»6lti»SnfctME» 1 OJt^»cJ:5lS 

mm ss s ft &wz ssie*^ >x©<§ffl!i©m 

SBBPRfcNA 1 i:L, MiE^2©1«8iEfiW«#©1f$8 
iEliffitcttLT, «lffi«ffiJS*A 2<03t»fr6tW#«tl 
ft fufEfg 2 «Mfc*fc * *1* $R©gE8g ft 
itMEWttl^^XOtfHaiOBfSBflPftSrN A 2 (N A 1 > 
N A 2 ) i: Lft i: tutE[Hl»Tffi{*, fuiEISffij&g A 2 * 20 

0. 5< (f 1/vd) • 

ftftU 

f 1 : BSf/V7— fctare®8T«3ifc:j:3®Sf.'V7— fc* 



*©3t»ft»&ffi*tenfcifflK«2©*Ofc*» tufE!g2©ft 
«?SfEe&<*©1i#EfE&ffilc*f LTSufEN A 1 rtTfcffi 
IRS 0.. 0 7 A 2 r m s J-Xh<D«®T**7t$^5 C fc£ 

[0 12 3] M3K9I1 0 7fcffie©fcf%|U>Xtt, SufE 
HHffffitf, t9iE)£S©Sl^i£S©fifchSS&tc*ILT, tfi 

±feiRi6*«i«i-r*«fli**-r*c fc%»«fc-r*. 

[0 12 4] SMUSl 0 81clE^£0«tlb>X{i> fufE 
ft mc m E*f$& I' >X<0' * >y 9 7 * - A X £5S < "T S J: 

5 & sfi^s^^-r act *w « t-?Zo 

[0 12 5] f&J&Rl 0 9»cf5e©jhf«aU>X«, buIE 
IsJUf ffitf, HutE)t®©f?S&Stf g&g^fcftfchglb L 

So 

[0 12 6] Sfc&El 1 OlcfESEO^bvXti, '>£ 



50 



-a-to-lirftHufEH^SES A HC&tt&lu&Sggt (mm) 
v d : L/>X«»<Dd^<Dr-y^a 
fDl :tufE[HlW^^<l>b = b2h 2 + b<h 4 + b6h 6 

+ tJ:?)««*ti*)tiS26Bfla-T?aLfc (CC 

T% h«7t$i*-<e>©i&£ (mm) T-i&!3, b2, b«, b 

e, • (i2*, 4#, 6#, ©)tSSgB8R0& 

f&T-&3) f D= 1/ (-2 • b 2 ) 

(mm) 

[0 1 2 7] ±5£ (1 4) ^rjSft-Tc^lci 0, 

**»»jEa« 1 & 0 jfi rft ») , lilETSlc £ 0 ffltf 0 

M7^X<fc<lfiE-r*c:i:^T#S. ±55 (1 
4 ) lc*3l->TiEjaOTRgW±T% 6 0 0 n m~ 800n« 

-2 5. OS (b2/A 1) SO 

ftft'U 

b2 : HufE[elf/T^«rOb = b2h 2 +b4h < +b6h e + 

fc*9J£«3ti*«tteB8»-l?«L;te (CCT-, 

h«)tWlfr5©iS3 (mm) TfcD, b2, b«, be, 

8 2*. 4 ft. 6 ft, ©jtasM»«»-e 

fc£) fc#©^©2ft©rtSSMIHR&R 
A 1 : HufS^jSffiSA 1 (mm) 
[0 12 9] left, ±S(15) ^ft-TC ttcit), 
»»U>XtH»fcESf«Jfi-eoifiS»fjEOftfi*eK 

t?**, -rafe-s, ±* (i 5) *«fc-rcfct«tD, 

tt±feiRSOffiiEO!fti!l*« i: k, E 8ffc-£&V><}: ? let? 



fDlSlO. 0 (14) 

^©Si&gftigi©^^ LT$fi±feiRM*^IEii»JC 
* t>J@ff-*\ eia<0±ffi«T^ 5 0 0 n mJX"F©3Si£ 

£<T'#, »*U\ £ft. 3KS«JP<0Rd:«ltRO 

TtiffsiE^^^tc^LT, ^n^n<D«igistis»c^n 
fn^&X^'V h*JE«"r*J:5 ft»fi«tt**-s-* 

IS. CDflil. 2mm. DVDTIiO. 6mm) £0* 

{UBapis^gi:-r?.^^0o^^7 , eit^iE«^ 
(.mzis. mmmmmo. 2mmJWT) ic^Lrt, it 

[0 12 8] M&n 1 1 1 lciEiEOM%U'>X{i, 
< 1 S*^^BO#3EU>XT*oT, ^«r?Sft 

0 (15) 

<. n«fa*o*v^*uyXi:r*cfc««T**. c 

CT% b2 = 0©«^{i. tt^l^XlclSttftlHlffrlflJi 

S-&»CliSU -2 5. OS (b2/Al) <0. 0<D 
ig-S-fi, mi&m<Dytm (600nm~800n mms.) 

©3ttjmc»LTtt±feiR«««iafdffliEta6a^e[t 

)Si£fi©3fcS (5 0 0nmgSOT) ©Tt^t^L 

^s©$ftJifeiRa{i> wwuvxfcjewfcomicEits 

4aSHufE^®iKM©ffiKi^ffiIE-rs#g«:, fg^tfl l 
0. 1 1, 3 3, 3 8, 3 9, 6 3 6 5 fcfE«£©« 
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fck#. vd>55. o**JE"T*e:i:tf»Sb<, * 

I S A 1/SA2 | > 1. 0 

fe«U 

S A 1 :.iR«HI»*yx;l/— -5r (Zernike)^ 

S A 2 : iRf|IBft*yx;l/— -!r (Zernike)^ 70 

iRHric» 4: 9 3fc©3*ffiiR»*# £ O 2 ifi*n<D¥;£ « 
[0 13 1] Wftl/>XTSSft-r«3»Hil5ai©*Kfl9ft 

)iaoi/yx*a/iinWTow#©* 

nT»*cl: fcllLt^ IS(n) ^rSlfc-rc^lc 20 
[0 1 3 2] 1 SlcfSKOtt^l^Xli* 

3 ©»#«ru joiesb 1 o»»arrtOE» 3 oss» 

?g£>f S fc tel§££:tT 3 C k X * £ ck -3 &c mjf S^fi 
SIA iO3tt«^6OJt5R*jl0tRlffi"e*0. fufESfll 
CQSP^Stf MIES 2 ©gptftt. huIES 2 OT^IflfSIEii^ 

[0 13 3] BW&Sl 1 4fcC«0««l^>X«^ 
<kfclffiJc, SSffffflK:<kOA«3t**k« (k£ 

froT, IWc»K S2, mkffMt? 40 

«) (c»«-r*ll»tt8a6»«*JBJ«b, Huf l Oft 

■Jc*»*t«2» l Rtffg k ftjgOig®iKil^5*ffiJK3S 
AftfctO. OSAIrmsWT (A103tW»«) 7?* 

#ufESg2&^LJg (k-1) ftm<D?^ 
t20^(J:fnfn, tME*lRlf»kJtt*tfO< 

Btt«36flp*«tu WE*iarniik«fli* t o<*i(ME 



« [0 1 3 0] tt*9(l 1 2fcfEtt<D»1*flU>X«:. ^® 
iRMcO 5 3 ^O^ffiiR^BE^* S A K 5 XRZf 7 

*Rtf9*o«ffiiR««»oa*SA2kbfci:*. % 

(1 6) 

Jtt^rtOjaiOiftffiiRatfStf m i A 1 (m iffl^Sft 
X\ i = l. 2. , k) tKZCttt&WL 

[0 13 4] 11*311 1 5teK«©*H*L^XH\ ^ 

[0135] n^Ki i 6teEiosfti/>x», «aa 

[0 13 6] li^l 1 7telE«^tt«Jl'>Xtt> huIE 

[0137] m&mi i 8teB«o«*k>:x«4, 
< tfe— ^ffi^^fflo^iu^XTftsckswa 

[0 13 8] M^l 1 9fc:f2«©*Mfcl'>Xtt. IS* 
9 1 7bm 9 9 OV>-Tti*^cl5ieo)tt 

[013 9] n^gii 2 ofcE«oe-Aoi*x^>y 

-tt, '>&<fcfcltfc©IEl^>Xfc^ft<kfcl*©fl 

ty^iEu^x^^n^noT^-^a*^ o. out** 

WiflfSfil^X^tr^fil^XO^ft^ttOTy^ 
Stf4 0. 0fiLh"eSoT. ^ft< kfe iBaJc*|*«o 
IsJST«KS«:^-r5lHlSfS«:*-r5Jlfc3g:«Fai:-rSo . 
[0 14 0] If— Ax+X^O^— ^WfiR-r^iEUVX 
©7y^tf7 0. 0JKT**^ttftl'>XOTy^ft 

x) Ta*r*«±»iMtt*m^JEicao*(«'Bfcft* 

S*«ift*«fc«/hailibft k #fc»«U>X^^!y 

««l^>XOtt±feiR«*fl»fctiiE^*c k3V-e« 
Ic^/J^ift L te k * U >XO«®iRM A^ffijE^FJS 

7 0. OttTTSSi:. ^fttcfev^T@n> ^jt^LB 
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« 0 jEUVXfc.fctmbVXfc&Ty^iStfM 0. OW 
±7 0. OJ-XFT'&SCfctftficLV^ 

[0 14 1] 2 l(C|SSoe-AX*X^V^: 

P 2 <P 1<P 3 

[0 14 2] cntcJ: tr-Ax*;*/^^-^ ft 

ai/yx^7yy vyuvx^ottSMis^TSB^-r* 
u ^x^oft^m^T-i^-f s «a±feiKM t amvm®. 

* -v XU >^^>X^©^^T^^-r5¥S±feilXM 
[0 14 3] m$&Ml 2 2(Cie«(Dlf-Ax^X^>'X 

[0 14 4] IS*«1 2 3{CfEK<oe-Ax+X^>^ 
[0 14 5] m&mi 2 4lcfS«<75Vf-Ax^X/^X 

-it, IflEEWrffi*', A*f£«*jfc**tB:&"*"*fts<D 

* n « aat u > xo^ffiiRSi^aiE^ffi ft * * 5 

setoffs,, 

[0 14 6] W^l 2 StfSKOtr-^x+X/O^ 
[0 14 7] M^qil 2 6tcfeSJ<Dt:-2»x*X^VX 

T^zctzzmmt-rzo erne**). s^an^on 

[0 14 8] »*«1 2 7lCfE®coe-i»X^X/^^ 

-it, fflB?mmm<D'j>it<tt> 1 ffiwia#BH**rr* 

[0 14 9] St^l 2 StfEKOe-Ax^X/^X 



(27) ^2 002-82 2 80 

52 

Sififfi/W-^rP 1 fcU luf2f?iSife5«k9 1 Onml 
O&glc&ftSifilft/W-^P 2tU suKlgfiiSS* 
0 1 Onmg^jfcglcfctfS&ffi'W-^PS^Lfci: 

(1 7) 

[0 15 0] ffiJ&Bl 2 9»ClS®©e-Ax^X^>^ 
£*TLT. ff^3mm{C*3lt^.rtgPSil^^8 5%W± 

[0151] m&mi 3 oicfssoe-Ax+x/^^ 

[0 15 2] Sl*^ 1 3 1 tcfS«©e-Ax^X/^X 

-a, '>ft< ti> i stc^ffi^rw-rsiifc^ak-r 

So 

[0 15 3] M&Hl 3 2tcfe«<Dlf-Ax*X^>X 
[0 15 4] 18*38 1 3 3fcfee<De-Ax^X^>^" 

[0 15 5] n^l 3 4^;:fEe<D^^-Ax*X/S>'^$^' 
-^;Su W*3a 8 75M 3 3. 3 6 TiM 6 3 <Dt^-f tlAHcfE 

io [015 6] *B^s4>-t?fflv^is]fiT®i:a, yt^m? 

OiS> 0!IAtfi»XO*ffiK:x H>-7#S8ttT, Is] 

ft. fttt*^t^®T^©»r®£#ftf£ ; §i§?&&tItB© 
[0 15 7] *0^fflScpC33V>T, tt^L-^X^ti. Jfc 
j£»tC{i*<DU>X£#fc, 7*fal-?Ciot'J> 

*< fcfe^ownwrttfiFtt^ifliauvxsfjfej&rfe© 

[0 15 8] *ra«l»tf K43V»T, «3tt3tt*3Rfctt, '> 

so icEH^nr. A^sns^^BSW^^-rsfc* 
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[0 15 9] «3ffl#*tc:fc^T. If-AX^X/^^ 

[0 16 0] *Wffl«*tc*3V>T. ^ffiiRMOai&^BU 
Effl±feiRafc*tiiE-r 5*®iKMO^Kj£: 
*f jE-T £ ^ S £ «Ltfe45aK ft*iE-r £ #® fc 

if-Ax+^o^ Eisf«ijei*irr«ffi*«iAfc 

[oi6i] ^aas^^fei/^T. jtsoiiffiifisoa 

h 2 /r 

X= 



54 



30 



7 A r m s &CF (C CT% A litem*? &ftM<D&mi& 
i^ilTO. 05ArmsOTtfe§Ci:^D!f 

[0 16 2] tefc^T. itt««IBa«* Gfc 

f^X^) kUTtt. 00* If. CD-R. CD-RW, CD-Vide 
o. CD-ROM^O&SC D. DVD-ROM. DVD-RAM. DVD- 
R, DVD-RW, DVD-VideoHO&gD VD. It^ttMDV 

[0 16 3] *BB«»*»C33V^T, «aoESfe<fetfS 

feot^^U Safe J: tf SSOIMff 5 ftftltffl 

ttfc»LTttK»*ffV\ SU03tt1IW8E»«f*fc»LT 

A * ft««E»«f*fc» L T (iES * fc ttlf £*f5V\ 
W03W» «E»«M*te»bTttEKRtWflfe*ff 5 fctf> 

[0 16 4] *^^lf7^77ygi^ SI^X 
[0 16 5] 

nmsn. $l(o bki] -c«sn* 0 fib, x<±%M£ 



W 1-(1+/c)h2/r2 



oo 

I A2i 

i=2 



h2i 



[0 1 6 63 4*«OJK»TfflV6tl*El9fffi«, ftS& 
HW&fcLT QK 2] fc:J:»>*S*l*.- 
[»23 



OO 



cpb = Z b2ih 2i 

i=1 



50 [0 16 7] sat. *»WOffiiftiaio«Wi:o^ 
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55 

(c*5^T. IB 1 03fc««IEa«M*2 3fc:»LTiaiS3J: 
tf/$fc(ilf£*f75«13fc*l lk. *2<D3t*«IE 

1 ^[^1^S^^2^1 2 ^^Ix, *ft 

tt#|fc«*-r**y^U>^>X2 1. 22t ±12 

-AX^'J -y* 6 2^5>07 , d^7 , c1S^ie^*^ , IS^ 
fS^ffi 5 fc«3t-r *J**ll^>X3 k. «««lHa«#^ 
&OK»Jtt«a3t-rS)tt«ffi»4 1. 4 2k£r«*.TV> 
£o 814&D. 9(4*>U> FU^i'l'iXX. 7 

1. 7 2(il/4SSffi, 1 5*4316*1 1 fr&G&iW&t 

6(i:[Hll^>X> l 7ttK*#**#*rsfca&®3fcay 
[0 16 8] Hfc. *Hfflg<0?B!gfc^^T«4. 

X3 os#ffiiRiioa!«i**iiE-r*#aatf»««aH# 

gkLT. IOIE3t*«*6)lHte:EII«nfcftU>X5t - 
IEb>X4k. r^^x-* 7^{Sx.T^£ (WT. 

*^x-*7(4. Jfc^H*kLT<0fil'>'X5:&fttt 

ffojtt^jRs^-rnaiwi 1-14 (c£>^t(4. 
cos^Riffifeauvxs £jEix>X4 kfr n 

— *s/>'yofta6W*u>X3*3W*raJciMt".*7 

^f-aX-^tSSo 1 (4SSA 1=405 

nmOl^WtltlHU JB2ft«l 2tt»*A2 = 6 



1$n 2002-82280 

5 5 nmOU— *f^MtBT^^tOi:-rSo 
[0 16 9] JMT^a^SHfiEWI^fev^T. l . 

2. IK 1 2(4. »%ly>X3£@«ffi*KttT«LL 
feiRa«r«jEUT*D. 3 ~ 5 (4. Hl'VXSk 

*50. HS£#J6~8. 13. 14(4. fiUvXSfclEl' 
>X*<D'P*< kt— *telsl»fffi*H»TS*»b>X3 
Offt±feiRM^?iiELT^0. H8&0J9. 1 0(4. ftU 
>X5kiEb>X4 0»«©JlE*Ji:. jEV>X4fc:H» 
fc®«fffi©««ft»T»*b>X3 <0«±feiR**M IE 
LTMc £7c. HSSffil4. 5. 1 2(4. H&£7t1i?8 

S^^T^CTTfe^o ifik JMTOttWl^XO^JffifllT 
(4. KtK^O. 0 1 %£TFT\ 3t«ififi4 0 0 n 

mte<fc£aaa*tf9o. 5%sr/?tiiifii7oonmo 

S5WIT(4. S»W&*BSOJBfficOHffi««IBSLfc*V fit 
Iti 1 coe-y ^7 7 7gl(C43V>T, #0*(4. SI2ft 
SI 2k. * yXV>i^ly>X2 2 k. e-AX^J *y 
£62k. 3t*ffi«4 2i:. i/4»*«7 2fc. *n 

[0170] mmm nsi^ stswai 1 

^b>X5. JEUVX4. W%U>X3*>e*S3t^ 
(cia-r^x— ^^-To iSS, cft£ i 3 7^'?V<>X"r—$ 
rttC&l^T. 1 0<D^S*» (#!)Aff. 2. 5X1 
0~ 3 ) *\ E (WJA(4. 2. 5XE-3) fcfflV^TSL 

rv>*o \s}&ttm*&m&ic <t o n& EST 

[Si] 
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(30) ^12 00 2-8 2 2 8 0 

57 58 

X 1 405nm 









dvmm) 




vd 


1 




-604.711 


0.800 


1.91409 


23.8 


2 




7532 


1.000 






3 


8.122 


1_200 


1.50717 


81.6 


4 




HUSS 


1.000 










oo 


0.000 






6tfts?jSi t p)JfjSi] 




1.233 


2 .688 


1.52524 


56.5 




-0.931 


0.334 






8 




oo 


0.100 


1.61949 


30.0 


S 


oo 


0.000 











K 


-6-E440E-01 


At 


1.7085E-02 


A« 


Z4417E-03 


A, 


1.401 1E-03 


A 1ft 


3.9966E-04 


Ai» 


-2.0375E-O4 


Ah 


1.8903E-05 


A lt 


iM31E-03 


A,, 


5.3047E-05 


Ajg 


-1.4976E-05 






K 


-22.173426 


A, 


0.345477 


Af 


-0.821245 


A« 


0,890651 


A,p 


-ojsieia 



b, -7.0001 E-Q3 



A 1t -0L252257E-O3 

A„ -0l109O€1E-09 

A, # -0.1CB822E-10 

A %9 -0.25047OE-1I 

A K -0.37C377E-12 



[0171] B2tt, mmm\ \cm^n.^>X5t, IE 
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tM«{tW©*ffiittilO*l6oaiEfcov^TH:*a6«l l 

[^2 4] 





405nm 
NA0.85 


655nm 
NA0.65 


WFE.rm» 




Y=0/i m 
Y=10jira 


a005 A (4.00mm) 
0.033 A 


0.002 A (033mm) 
O.014A 


WFE_rma 


+ I0nm 


Y=0/im 
Af B ( \X m) 


0X11 A (4.01mm) 
+1.45 


0.002 A (a36mm) 
-128 


-I0nm 


Y=0|im 
Af B (^m) 


0X07 A (3.88mm) 
-1.28 


0.003 A (0.32mm) 
+1.28 


WFEjrns 


+30*0 
-30*fc 


Y=0^m 


0X16A C3.85mm) 
0.026 A (4.17mm) 


0.005 A (0.33mm) 
0.004 A (0.34mm) 



[02 13] gi, 5fcH«fc:. %Kfift6 5 

§NA0. 6 5 J^O^tt, Jlil/>X3 JcH^fcH 



30 



[0 2 14] (^SSWIl 3) ^2 5 lC> ^Sfctftjl 31C*5 

i 2 nc^js-f ^im— mi^xs, iEb> 

[S2 5] 
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(49) ^2 00 2-82 2 80 

95 96 



A1 405 nm 
NA 0.B5 



BENe 




r&nm) 


dOnnO 


Hi, 


Vd 




ftff 




11.450 










19.575 


1.200 


1.52491 


56.5 


2<imS2> 


-9.091 












-7.ese 


0.800 


1.52491 


56.5 


4C*5*ffi4) 


21.942 








5([B)£tW1) 


oc 


1.200 


1.52491 


56.6 


6([£)&il2) 


-22.590 


2.5 DO 






7<«y> 




00 


0.000 










1.194 


2.650 


1.52491 


56.5 




-0.978 


0.355 






10 




00 


0.100 


1.81949 


30.0 


ft 


DO 


0.000 















^V^BBl 








K 


117.804975 


K 


-6.746752 


A* 


0.3292 A OE -02 


A4 


ai11141E-02 


A. 


-ai824e4E-0t 


A* 


0.2B28BOE-Q2 


A. 


Q.140707E-02 


A, 


-0.440522E-03 


Aio 


-0.64O870-O3 


Aw 


-0.118578E-O3 










K 


-19.770711 


K 


105355239 


A4 


-0.749547E-03 


A4 


0.446828E-02 


A, 


0.187767E-O2 


A. 


-0.226237E-02 


A, 


0.1 2331 2H-03 


A, 


0.112349E-Q2 


Aw 


0.3335B0E-03 


At© 


0.112688E-03 










K 


-0.683354 


K 


-21.704418 


A4 


0.162D28E-01 


A* 


0.308021 


A« 


0.15490BE-02 


Ai 


-0.639499 


At 


0.2E9288E-O2 


A« 


0.585 354 


Aio 


-0.36771 1E-03 


A 10 


-0,215823 


A,. 


-0.358222E-03 


A11 


-0.252265E-03 


An 


0.14841 9E-03 






Aia 


0.119B03E-03 






A,, 


-0.3D23O2E-O4 






A» 


-0.110520E-O4 














EUfifKl 








b* 


-I.0609E-C2 


bt 


-1.6184E-02 


tu 


-6.4692E-04 


b 4 


5.9162E-04 



[0 2 1 53 m3 3 tt, Mti&mi 3(^53^-^, 

IT-^So USStBIl 3lcfcV^T(i, Z&S4 0 5 nmcom 
1 «»U>X3<Olliffl!lBBPaNA0. 8 5 

UVX5*)1fi«»lRlK:»oTa»-r*Ci:T?» 

{cfeVTti, f N =- 1 0. 7 1 (mm), fP=l 
3. 18 (mm) T'feDs f = 1 . 7 6 5 (mm) 

[0 2 16] iEU>X4<D5S®H:|l!ST®*{\fin 
U SffiiR2ttiE#8e4rPl*lll^¥*©3tt*ffiT?» 



toft*'*?'?** 3V^-# J:S«I/yX3T«St 
SffLtfiiRMSr^ft^ ftA f B 1 , Af B2t LT, 

SEg|{± 12 mm, 3*fl5iKMIiIE#K©fi2?5fci: 1 . 2 3 
fg> «ftl/>XO«^Ktt 1.7 6 5mmT-»5(0 
T? N Af Bl/4f B2=l/30 £&3o -T^fr^ 

t. ESa5iRa«iE¥afcLTOftU>X5atfjEUyX 
4 i: «**3^fc#j«»C>ttJtftiRa*«iEiaiW t -r * c 

03 4£^snTV->5J:5fc: v ^l7ftSl 
3Si£§ (4 0 5 nm) <9£SffiittM#— X£ S • 
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97 



98 



commix-'? ttt&m-z-&r^z>o cnic&o. 

*ftl^>X5*Bffi##ffiU>Xfcl,fccfc'C, 
[0 2 17] 82^5886^4*5^ ffigSK^fe 



«-raftlx>X5RtfjEl/>X4 0±T*y5X^^* 

*tf*v^5^-y*#S*ffl^Tt^*o-e, Affile:*: 

[82 6] 













Y=0jira 


0.OO5A 
0.011 A 


3jOOO 


1.500 


WFEjmt 


♦lOnm 


Y=0iim 
Af e {/in0 


0.005 A 
-0.80 


3.338 


1.164 


-10nm 




0,009 A 
+066 


2 623 


1.877 


WFErm* 


*30t 
-30°C 


Y=0//m 


0.007 A 

a 01 OA 


3^3 
1587 


1.137 
1.614 






I a + 0.05nm/*C 



[0218] fc*5, *nffitfUK:fcv^Tf4, zzmmmm 



20 [0 2 19] (HSS0IJ 1 4) &2 7 (C, Hfifctf!] 1 4 £*5 

u-s, *7^>yi/yXi 5, mi^vxs, J£V>X 

•To 
[*2 7] 
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(51) M2 002-8 2 2 80 

99 100 



Al 405nm 
MA 085 



SQNo | 








Ni, 


yd 








9.300 






1 




oo 


1.000 


1.52491 


56.5 


2(IM*B5l> 


-10,078 












-7.701 


0.600 


1.52491 


58,5 


4 


oo 










oo 


1.200 


1.52491 


55.5 




-15.928 


£.500 










CO 


0.000 










I1M 


5.850 


1.52481 


55.5 


8<#5*B&4> 


j -0.876 


0.356 






10 




oo 


0.100 


1.61949 


3ao 


11 




0.000 



















num 




K 


18.245912 


K 


-5.052328 


A* 


-«.2E1317E-«J2 


A* 


-0.433B79E-O2 


A, 


0^303 DIE -02 


A. 


0.267506E-C2 


A, 


-0.297 176E-02 


A» 


-0.141 261 E-02 


A 10 


0.962649-03 


Aip 


0-38B234-Q3 










K 


-0.663384 


K 


-21.704418 


A* 


C.ie202SE-01 


A. 


0.308021 


A» 


0.15<908E-02 


A« 


-0.639499 


A. 


C.5S92SBE-02 


A« 


0.585364 


A, 0 


-0.26771 1E-03 


A« 


-0.215623 


A* 


-C35B222E-03 


Ait 


-C.2B2265E-03 


A.4 


0.14641 9E-03 








0.11S603E-03 






Aia 


-0.302302E-04 






Am 


-0.11O52OE-04 














EJ^rBBI 








b. 


-1.1B50E-02 




-1.6129EHK 


b 4 


-3.7111E-04 


b* 


3.5690E-04 



[0 2 2 0] 123 5fct, HflSflfll 4tc^S*^7 p U>'^ 
l/>Xl 5. m^>X5 IEU>X4 tttyiV>X 

ic^A^^SiRaHTfeSo HSE0IJ 1 4 fcfcVTfci:* jg 
140 5nmOS 1 Jt» 1 1 t, J*»U>X3 04WMH 
Qf&N AO. 8 5 i:OS*-a-*>-lirlC«fc t)1fffi©f2a!X(i 

Hffi IE¥&*© A U >X 5 %3Wfc* ft tcffio T« »-T 5 

ctr\ «»p>X3«cx«-r«3tjftoa»ft*aft* 
X3) <oftje*sBT?a4-r*«B5iRaoai!i*aiE-r* 

«J:3«cLfco Sfc, ^USEeiJfcfc-v^Tfi. f N = -l 
4. 6 7 (mm) , f P= 1 1. 6 6 (mm) T*£!K 
f = 1. 7 6 5 (mm) T-&5 0 
[0 2 2 1] Sfc. IEUVX4 0M®fc:[H]gfM^iip 



mm^&t LTOftL->'X5BLtfIEl'>X4 fcSr^fc 

6t^*nTV^5«fc3tC, fSiytMl KD&Ssigtft (4 
0 5 nm) tO^ffiiRMA— 7fcS; 3§ffiM<S!|cDS*®iJXM 

[0 2 2 2] ^2 8^e>B^5*^<}:3tc. ifiitil^fe 
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(52) &ffl 2002-82280 

101 102 

mttmu 











(A=405nnv T=25*C> 


Y=Cpm 
Y=iOjjiti 


Oj004A 
0J0I2A 


UDOO 


1J00 


WFEjttw 


♦ lOnm 


Y=Opm 


0.003 A 


3.308 


1.192 


-lOnm 


Y=0/fm 


0.007 A 
♦0.73 


2.858 




WFE jma 


-30*C 




0.008 A 
0.018 A 


3.338 
2622 


1.162 
1J78 






I » +(X05rwn/X 



[0 2 2 3] *3ySfl]tefe^TH:, $SiR£4i|jE 
Tt>. IBlfi|{c^7 l fi7t^^©«SiKII©^E!)^?fiE-r5<l 

*V ia«f«a*ffiiO^>XOffit»*JTtJ:<, ffifcll 
Sf«Jfi*«*JfciB**-r *8!B8W*P LT fe <fc 

[0 2 2 4] W±»c«ISL&^Sfi0ai4, ^®HKM?fIE 

IftUvXfc, Jl^l/VXfcfr&lljftLfcfflttitlfe 
J E-ftfcl®5e£ft.5t>©-?{4ft<, at&cDL-y 
Xfr £> £ 3 2 gfX «4 t n J-X±© U > X8f * -5 HSfiK T? 

[0 2 2 5] 123 7 14, gfcSflfi&CJgjgfc 

>XOLi:<OMK:, aSBiRSOiEfti&MiE-rSilS^S E 
£ifALTt^3 0 *^«^^{4, m\<D$i.\s>XS, 

[0 2 2 6] SEIi, 4 $5t<D2? XfiS E 4 0fl 

1, 1/2S1ISE2, Y^SSIf 
^ft&A/T?^,, E 1 . S E2 5:f^K 

>XfflOOffilC, tltt:K0lsl3f«l& (^0^) *»W«C 
tX\ 34»l'>XOLT»4f*tt±feiRefcH:a!ffiffl 

©fensa^ -r**j-&^iswfflit , j4^— ^— , fi»*«i-e 

<0g»*»jE-r*3l» S Efc»»U>XOL!:*a»L 

[0227] i38 (4, &mffi<DBfgi<D^BmiCfrfrZ> 
Jt^*^-T01?fe5o 03 8tfeVTt4. fct&U^X 



OLk, ^ffi^OSeib^WiE-*-** 1 ? S EC4, 03 7 

3 8t*3V>T{4, Ay/'J^I/yXC L#, ftl^X 
C L 1 £IEU>XC L 2 k4S80^MftI*kftoT 

L2©7'y^SvdPi:a« v d N< v d P&£&8<&# 

[0 2 2 8] dOi 5 tcftU>XC L 1 hIEL'>XC L 
2dT^-<a^iig-rSili:^ ^l/>XOLTS4 

T(4*-/^-. S»fi«Ttt7':'*' , -fc«±feiKIS*58 

■b;I/«n*0-Cs 3«ffiiRM©«i6*»iE-r*JR?S Et 

*Mau>xoLi:*a»LT* xmmzmmft vtm 

[0 2 2 9] 03 914, *mM<D&m<Dft.¥-yt'7v7 
0 (a) RtttttSWfrSUfclEffiH (b) T*fc3„ [— 
[0 2 3 0] C^ftb>X3" f4, AftSttfllffiSBat 

®i<75®iffffi s 1 RttytT-* xzwomftm s 2 (4«ti^ 

^®JB*?*MLfciEcDJSSf*l*Wr*dIiU>XTfe*o 
Sfcu «»U>X03tiBffla©JB*TffiS H4, MM 2: PDA 
«t4 00»«Sb l~b4A^6.«BSt^nTV^o »*J 

[0 2 3 1] iim©M^U>XT*{4, gfc^ftlffBiSS 

lx>X3' T*t4^**e5lR^SlE{4lfi3tE«:V«,<D<D, 

[0 2 3 2] JR 1 ©3fc««E»»{*fc:*tfLTflMR 

TjgffiUZllO^ffiitKMfiE^Jb^ 0 . 0 5 A 1 r m s JWrtK 

so nz&oicmtfTffis lsyjsstffis 2 «rsw-r s» cn 
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tc * d m\ z. txtcmmm s 1 1 #sra b 1 aim 4 
»tjBb 4 tifflts. "tLrmmmmmz t 3 u 1 

< t 32 1 2) T«A«ffiffi«k:feV'>TiSffii|sa603»ffi 
iRMjS##0. 05A2rms«rt«5J:?K, buIE 

a»rffis2*aa»i:-e-r»j:«F/!:*®»fB5s r *tatt-r 

So 

[0 2 3 3] COBSrlDS l 1 £H 2 ftffjfi b 2 RtfS 
3#fJffib 3 £?«a-?£S£V> SBJlg&JP£ t 3fi 
JgffcbTVS©-?, Wlie>ytT4 Xi? 1 0{£fl§B$fc::j3V> 
T; ISltffiMb 1 kSMSMPMb 4 00<5Sfi«I 70 

« 0 bfrbfttfe., ^©ffiffiiKMfi, #fMrtT-©MB 
iRa©«S*Stft*-S» «9*tfKl03t««lsa!at{* 
(nx.(f D V D<fc K> kits®* • *§g^1tft3\:'7 ? -t' X 

(0lJAtfDVD) •e(ijS*fCg=F<D^W±^t) tit 
Zo dflD«J:a^SiJffi*2oJM±SSf®S iic-»»»J 

[0234] Ctl5> 0^&^fIJffi0^fi[B^S!l® om 20 

«IEA^Hgi:*So "T^t)*., DVDiD tSSSBfiE • 
SSO^ffifOfc-r -< X ^TtiMft b >Xtc * •? fcT-AX 

h«/j>«antt«j«:*3ttbTas i~4Mlbi~ 

fiA10fta«» miAl (mittSftTM- 

1,2, -, k) OjgffiiRM^WrSo 

[0 2 3 5] D VDTti&gGflO»N A 2#NA 50 

1 *9t>'Jv£V>fc«>» Bl~4?t^LB l~LB4*t 
"?T*j8&gfflb*<Tt>*<, *SlflSOJgJB©}tttrvf 
T'^glT-li Si ~3fta?L B 1~L B 3 F^ftSt 
t>\ tufEsillf >{aS»cfeV->T(ai?SSA2<DSia«ni A1 

(nittSISn? i = K 2, -, k) ©teffiiRMfc^tT 
S„ 4(±DVDcDil-&^7 , 6T'feO, ftx 

X * cot 2©ffi±T-«i -Y V<DX # •> h & HP»**5 
V^fcitmic^bZ-t bTSSatrSo E©7W-ti* 
-OXtf-y hTttcWLT+^lC/h^V^cOT, W0 8^D 
VD*5feaifiBfi-^S©^1fi:^-r-fXd'O^SB8 40 

a*i2vSfc-S-r»CDVDfl^Rltlfc*So $08£, DV 
Dffiffl^tS 4MLB4 *3S«T *«<J6*»0«! 9 8 

[0 2 3 6] fcr>X*nmm<DftVv*Ty XSEH«, 
4 0<D#fU®b 1 ~b 4«rKWT{iv**\ 6£3fc&ffi© 



#gfl 2002-82280 
i04 

£®ofcftJfc*r5WC^&bT8U6^?/c#X#-y h# 
©«fiMS**rt«>» SSJil£:bT7t7 r -i'X*fre>7E#&K 
MKMtfmzn, Z.&\t<D&2>ftVv t7Tv?&WtL 

[0 2 3 7] &*5, ^^K^Tti, *f®lb>Xfc: 

5«t^=S:, AS47tm^HKe*J»J:3 0£D^lc^fiJ-rS3 

>x*tcfflt,^ci:feT"#5„ )fc '>&<i:t>lffi 

£ < fc €>SH 1 <DgP#, Sfl 2 <DgB#Rt/Jfl 3 (D&ftlkm 
b, ^©Slc0gP^SO*S3OgB^«, ^WSffiiPt 
1 <DM 1 £Qft1i^feii&tt<0li*Bf£^ffit;:*f bTlS$8<0 
iss £ aw 3 c t tfT* # 3 <k 3 , ft iSfr £ 
ftJll**©1««SEflffl±teJll*W1l&T?*?>> 
fg 1 ©gP#Rtf|g 2 OSP^«, gB^SW 12 (t 1< 
t 2) ©JB2<03tfll«ES«t#O«*tMffite»brfll 

[0 2 3 8] fiLhJB^fc^SJMKDJgttK^ntf^ 

»«(*K»bTfll«©«E»XttS4%ff A*3tttTy f T 
[0 2 3 9] 

fcv^T, J*ffiiRaoaaBi%«b*«ih:«GET?**. 

[Sffi©ffi#*IKB^] 

[01] *HSS©Jg^c*^«>3tVf^^T-y^fi«a 
[H2] ^SSfiaj 1 tI5ftl/VX5 IEb>X4i:, 
[03] USS^Jl C0^?^tC^?.«%lb^X3^A^>S 

[04] nmm2icmzfii>>X5 iE\y>X4t, 

[0 5] §lfiSWl2 0^^{c#,5«^bvX3lcA^5 
J*®lRS0T'«So 

[0 6] HfiS01j3lC^5ftU>X5 fc, iEb>X4i:, 
W%Ib>X3 ©^^«fiK0T^S o 

[07] mmm3(DK¥mcmz>tiVBi<'>X3icfrfrz 

^MiRS0T?feSo 
[0 8] HfiSWl4tc^5ftb>'X5 fc, IEb>X4i:, 
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[09] HSE0y4lC&£Al'VX5£. JE\y>X4t, 

[01 2] flffiffystc^mL'VXS JEU>X4 

[01 3] ig^JSlc&^IIUvXS^ mu>X4 10 

[014] ^ffi01j5O7 , c^tC^^^U>'X3^^ 
£E£®lRM0Tfc£ o 

[01 5] ^ggWlSOTt^tC^^^l/^XStC^^ 
£££®iKM0T*&*o 

[01 6] HS£Wl6tc^^,mU>X5 IEU>X4 

[0i 7] uss^ieo^^tc^^^ix^xstc^^ 
[01 8] nmmi fc&2>nv>>X5 je^>X4 20 
[01 9] nmm7 (DK¥mc&%)Cityis>>x3icfrfr 

£££ffii&M0T*&£o 

[02 0] II^JSlC^&JIll^XS JEU>X4 

[02 1] ^Sg^j8 07t^lC^^^aU>X3^^ 
^>^ffilR^0T^^o 

[02 2] ||££#J9tC^£ll^>X5^ JEls>X4 

tt%u>X3<Dytm%kmjiim-x:&z><> 
[02 3] ^sswgo^^ic^^^i-'^xstc^ 50 

£**®lfcM0T«££o 

[02 4] Hffi0!l 0iC«tU>X5 iEV>X4 
[02 5] l*iSS0!il 0©ft¥*te«***»U>X3fc:*P 
[0 2 6] 1 0l:«tl/>X5 JEls>X4 



2002-82280 



705 



[H2 7J HS6091 lfcflfcSftLOOCSfcv JEU>X4 
[02 8] Hffiflffll ico«*5RK:«*»»U>X3U:fr 

[029] mmm \ 2ic&z>$Lis>xs£, jei^>X4 
[030] mmm \ zicm^^xst, mis>X4 

[03 1] ^SSfi^Jl 2©}t¥*te«S»»U>X3«c* 

[03 2] mmmi 2 0Jtt*3fifc«*»*l^>X3K:* 
fr&S£®i&M0T*fe£ o 
[0 3 3] HSKflll 3£iS3U^-^^ mV>X5 

iE^X4i:, ^\y>X3(D^tm^m^mr^ 

[0 3 4] USSCTi 3 0«**k:««»1fcU>X3k:^ 

[0 3 5] Hfi£#0l 4fc«*3U.y-#k. tl/>X5 
JEls>X4£. Jt»U>X3 03te*5R**H-e* 

[03 6] ftttffll 4©31»*fe:««««il/>X3lcfr 

[03 7] S^^SIfiEO^^^^S^m^*r0T? 

[03 8] ^SScD^O^Wc*^^^^^ 

[03 9] #ssfls©JB»otti^j'*Ty7»iifc:fflJi^ 
KMmfr<bM.rciEmm (b)-i»a6». 

[ft*f©Sttll] 

3 imVyX* TE\s>X5 ftbVX6 tt$a\s> 
9 9 ->U>KU*7VW>Xl 1 ^1^12 312 

6 2 e-W'j7^7K 7 2 1/4ifcg« 



[02] 



[03] 



[04] 



[05] 



[0 6] 




\ 

3S5nm — •— \ 

\ 



-q.cix-o.oc50 ao aooso 0.0100 
SE6ft inn} 



m 




J. 



-coiao-aooso ao ojxsoaoiao 
(mm) 
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200 2-82 2 80 



[0 1] 



[0 7] 



[08] 



m i o] 



-Q.CW0 ~C 0060 0.0 OJJOSE C.0X30 

(ran) 





1 



-415nm 



I 1 

-O.010 -G.0OS 0.0 0.005 O.OIO 
9S<SS (mm) 



1 6] 



II 4] 



NAD 85 



\ 

395 nm j 



L — ^—/i-AOSnm 




1 7] 



\ 
\ 

395nm — 



NA0.85 



t 



r 



-B45ran 
— 655nm 



T 1 

HJ.&10 -O.0Q5 0.0 0.005 0.010 



1 8] 



i r* f — r- — i 

-0.010 -0.005 0.0 0.005 0.010 
(mm) 



— 405nm 
-415nm 



1 9] 



-O.C100-O.0O5O 0.0 0.0050 0.0100 
(mm) 



i r~ 

-0.C10 -0.005 0.0 0.005 0.010 
ttBGa (mm) 



m2 o] 



-T 1 
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